DOCOa.EHT BBS08B 



E0 151 21« 



SS 024 025 



TITLE 

SPOHS AGESCX 

?3B DXTE 
KOTE 



BDPS PEICE 
UESCSIfTOJRS 



IDEKTIFXEBS 



Haste Stabilization Ponds. Training aodule 
2, T00,1,?7, 

KirkHOOd Co»aunity Coll., Cedar Bapids, Iowa* 
Departaent of Labor^ Washington, C«C.; I^wa state 
Dept. ot Bntironsental Quality, Des Koines. 

Sep 77 . ^ 

1t1p,f ^^or 'related documents, see S.E 02^.026-047;- 
CQ^tains occasional light and .broken typff ' 

t4P-$0.d3 SC-S^»Ot..Plus Postage* 

♦I as tr actional Hat^ rials; *Post Secondary Education? 
, Secondary Edacationi *T(0achiiig Guides? *Onits of 
Study; ^Wateft Pollution Control 

Operations (ffastev^^ter) ; stabilization lagoons; Rast© 
Bater Treataent ' - 



. This docufi^ent is an instructional module pa<?k:age 
designed /in the objectiira foriat for use by an iV^tructor faiiliar 
rvitb lagoon operation* Znclu^ded are objectives^ in^t^ctor guide, 
student handouts^ and transparency aasters* The aoduife ^nsiders 
basic concepts of design, operation and aaintenance, loading and 
detention time calculations^ series and parallel flo¥ and fill and 
a raw operation* (fruthor/RH) 



** Peptodttctions' supplied by B0BS are the best that can be ^ade * 
* ^ . froa the original docuaent, ^ 



ERLC 



4 



WASTE STAEIUZATIOK PON0S 
Training Hodule 2.100.1.77 



Prepared for the ' '^-r^, 

Iowa Department of Environmental Quality 
Wallace State Office -Building 
Des Moines, lova 50319 



* KirkvDOd CcmrDiinlty College 
6301 Kirkwood Boulevard^ S, ^. 
P. 0* Bqx 2068 
CeSar Rapids^ ^lova 52406 



The publication of these training tnaterlals Was financially 
aided through a contract between the Iowa Department of 
Fnvironmt»ncal Quality and the Office of Planning and Program- 
ming, using fimds nx^ailable under the Comprehensive &jploytoent: 
and Training Act of 1973. However » the opinions expressed 
herein do not necessarily reflect the position or policy of 
Che Department of Labor» and no official endorsement by 

the S. Departtsent of Labor should be inferred* 



Septeiaber* 1977 ^ 



J 



The tnentton of trade names » use of manufacturers bulletins^ 
diagrams depicti no specific eauipment, or other use of any 
coufwrcial product name In this nxjdule Is for niustration 
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Module Ho: 

• - 


Hodult Titles ( 
laqoons 




ToDi cs : 


Approx* Tiwi 

24 hours 
(3.one-dav sessions) 


1. Design Characteristics 

2. Concepts of Treatntent 

>i*aDi 1 1 zat ion rono iieotnetry ^ 

4. Starting the ?^ew Pond 

5. Operatina Waste Stabilization Ponds 
6* Operating Problems and Solutions 

7. Chemical Additions for Improved Perforoiance 

6. Site Evaluation 

9. Maintenance Procedures 
10* Routine Operation 
n. Safety 


Overall Objectives:'- 

The student should gain a basic understandina of hon the laqoon works, be able 
to calculate loadinq and detention time;;* and discuss problem situations and 
possible solutions. 


Instructional Aids J 

1. Hansjouts 

2. Transoarancies 

3. Course Manual 

4 




Instructional Approach: 

1. Lecture . * 

2. Discussion 

3. In class oroblerf^ solvinq 

4. Field trip ' 

« 


References: 




1. Tentative Controlled Discharoe Lapoon Criteria, March 1975, IDEO. 

2. Recomnended Standards for Sewaae Works 

3. Water Potlutioh Control Federation MOP 11 

4. Minnesota Pollution Control Authority Laooon Manual 


Class Assignments: 

1. Read manual and handouts 
2* Solve problfei^s 

3. Evaluate lapoon visited on field trio 



Hojiuh Ho: 



Topic; 
Lagoons 



In',tructor Notes; 
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Instructor OutHna; 



2. 



ln'fhr2f"lL''J '""st^^c^on is best delivered 
in three one-day sessions separated by as 
much as one week between each session. 

The second day begins with a field trip. 
The instructor should bake arrangements 
^Jha I, ^ ■ "^^^ ^ost operator 

nZl Vl^l^l ^"^^ ^^1=^ (dimensions, 
Hows, lab data, etc.) as possible for 
training purposes. A polaroid camepb^ 
sf/fould be taken, also. . ^ 

^' Jefe^en?r°^^ ^^^^^^ "^""^^ ^" excel-lent 

Minnesota Pollution Control Aqency 
1935 West County Road 83 
Roseville, Minn. 55113 

4. Recoffinended Standards for Sewage Works may 
be obtained from: (Nominal charge) 

Health Education Service 

P. 0. Box 7283 

Albany, New York 12224 

5. The Water Pollution Control Federation MOP 11 
is also an excellent reference. 



Module Ho: 


Module Titles 




Waste Stabilization Ponds , 
SubmoduU Title: 


Approx. Tfs«: 




W hours 


Topic: 


Design Characteristics of Waste Stabilization Ponds 


Objectives*. 




1. List design hydraulic loading of waste stabilization pond^ (laqoons). 

2. List design organic loading of laaoons. 

3. List number of cells required for" controlled dtscharqe laaoons. 

4. List design hydraulic detention of lagoons. ^ 

5. List maximum organic loadinp on primary cells of 3 and 2 cell systems. • 

6. List maximum liquid depths alleged in,pHmary and subsequent cells. 


ImUructiOftdl Aids: 




1. Handout 




Instructional Approach: 


1* Lecture 
2. Discussion 


• 


References: 




L Tentative Controlled Discharge Lagoon Criteria, March 1975. 
2. Reconinended Standards for Sewape Works (10 State Standards). 


Class Assignnicntsi 
♦ 
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Hoduir* Ho, 



P^9^ 7 62 
* _ ' ' ' **** 

Topic: 

Design Characteristics of Waste Stabilization Ponds 



Instructor notes: 



T 



1* Student Handout 1 contains 
] highlights of 'Tentative 

Controlled Discharge lagoon 
- Criteria"- Uent* 
criteria)* The course 
manual contains informa- 
tion which does not 
coincide* Tent* crJ teri a 
takes precedence in all " 
cases. 



Instructor OutHne: 



Transparancy of "typical 
2-cen lagoon layout"* 

Figure 1 



Design loadings 

A, Hydraulic at least 100 gal/capita/day 

Exap^le: Population equal 550 

Design flow « 550 x 100 » 55,000 gal/day 



Exceptions: ^ 

1. In_SJnaU jminrcfpeKities an additinal 

20 gal/c5p/day for out of town students 
attending school* 

2. Additional allowance for sewer 
infiltration if a sewer system 

* evaluation de?tJonstraTes that 
treatment is cost effective. 

3- Additional allowance for any we\^ 
process Industries I.e. other than * 
normal coimiercial operations. 

Organic loadings 

At least 0.17 lbs* BOD/capita/day 

To calculate organic load: 

Flow (M6D)'x BOD (mg/1) x 8;34 ^ 
lbs. BOD/day 

Exception?;: 

1. In sJtnall municipalities an additional 
0*05 lbs. BOD/cap/day for out of town 
students attending school. 

2. Additional Allowance for other than 
nonnal cormierclal operations inysie 
municipality. 



IL 



Lagoon Design 

A* Very small Installations (less 




one acre) 



ERIC 



Student Handout 1 
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^ "t^e'siqn loadings 

ilOO gaU/cap/day 

' 0.17 lbs. BODs/cap/day • , " * . 

Small municipalities add 2) gal/cap/day and .aS lbs. BODg/cap/day for 
out of town school students. 

Lagoon D ssi yi 

3 cells for controlled discharge systens 

2 cells for very -small iPstaMatTbns 

Hydraulic Detention " " • 

6 months above the 2 foot liqufd level - 

Organic loading 

25 pounds 800/acre/day fnaxiiman on prijnary cell of 3 cell system > 
20 pounds BOD/acre/day maximum on primary cell of 2 cell system i 
Uqold Depths * . 

6 foot if>ax1mam in first cell / 
8 foot mximm in subsequent cells . 
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Module Ho; 



- -Page 9 ■ of _62 ^ 

Topic: , - 

Design Characteristics of Haste StafaillzAt'fon' Ponds 



Ins^trucror tiotes; 



Instructor Outline: 



Transparency of "typical 
3-C6U lagoon layout" 

Figure 2 



Transparency of "typical 
3-.ce11 lagoon layout" 
(divided primary cell) 

Figure 3 ~ 



1. Two cells 

2. Series and parallel .operation 
capability 

B. "Hormal" control lejl discharge type 

1. Three cells 

2. Cells 2 'and 3 approximately equal in 
size 

3. Influent lines shall be provided into 
at least two cells. 

4. PHman'^ell can be divided into two 
equal cells with piping for either 
series or parallel operation for 
high strength sewage and for large ~ 
Installations, 

C. Hydraulic detention 

6 jronths detention at^ve the tuo foot 
level In all cells, 

D. Organic loading 

1» 3-cell system; The maxifnum load on 
the primary cell shall not exceed 
25 lbs. BOD/acre/day 

2, 2-cell system: The maximum load on 
the primary cell shall not exceed 
20 lbs. BOD/acre/day 

£. Liquid depth 

1. Primary cell - liquid depth shall not 
exceed 6 feet 

2. Subsequent cells - liquid depth shall 
not exceed 8 feet. 
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iVnCAL 2-Xr.ll LACUON LAYOUT - (VCRY. SM\LL lUSi ,\U.M lUUS ) 

Provide for 180 dayr. storage above- 2 ft. 
liquid level in both cells - based upon 
design, average fUw. 



\ Influent 



Cell PI 

Maximum Organic Loading of BODfA/D 
>faxitauitt Liquid Depth of 6 ft- 




^Inf luent 
Structure 



Control" 
Structure 



Maximum Liquid D»?pth of 8 ft» 



Effluent 



Flaure 1 



er|c 



I Hoc to Scale 



TYPICAL 3-CliU. I.A(:(X)» KAVOWT 

Provide for 180 days .«:lorago above 2 ft. 

level in ail 3 cells. ~ based upon design 
average flow. 



Influent 
> — 



ERIC 



.Maximum Organic Loading of 25tfs BOD/A/D 
Maximum Liquid Depth of 6 ft* 




Cell n 



Inlet Depression - 
at least 50' Kadius 



Control Structure 



Ceil n 



Maximum Liquid 
Depth of 8 ft. 



» Interconnecting Pipe 




Control Structure 



Figure 2 
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v.* 



Influent 



InfluenC Htruct^^c 



Coll //lA 



Interconnecting Pipe 



Inlet Depression 
at least *50' Radius 




Inlet Depression , 
at least 50* Radius 



Maximum Organic Loading of 25//'s EOD/A/d (Both Cells) 



Maximum Liquid 
Depth of 6 fc. 



Maximum L»iqui/J 
Depth of 6 ft. 



Cell n 



Control Structure 



Maximum Liquid 
Depth of 8 ft. 

Storage Capacity of 
at*least 30 days above ^ 
2 ft. liquid level 
in each cell (02 and ?3) 



Ceil il3 



Maximum lUiquid 
Depth of 8 ft. 



Interconnecting Pipe 



Control Structure 



ERIC 
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Figure 3 
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NOdtfleJfO: ' 


-fesjgin Chiiracteri Sties of Waste Stabilization Pon«!s 








'" — ' ' ■ ■ • 

Instructor Oufilne: J - " 






• 


F. Control structures. 


/ 

! ' - 


Tra'rtsparancy of the "typical 
3- cell lagoon layout*'.. 


1. Prlmaify control structure at .Cell -1 . 
with nrovisions to direct flov* to 
either Cell 2 dr 3. . 

2. Eff'luent control structure to allow 
for discharge from Cell 2 or 3 with^ 
at least 3 separate drawoff lines 
between the two foot level and the ' 
maxlimm liquid level. . 


♦ 






, 3. Cell 2 and 3 interconnection at the 
two foot level. 




AH ot>ier items of lagoon 
feign not covered in" the 
'Tentative Controlled 
Discharge tggoon Criteria*' 
shall be in accordance with 
.the applicable portions of 
, * Chapter % of the "Ten State 
Standards for Sewage S^^rks". 


other considerations 

!• Flow measuring devlcB required for 
TOasurInq raw waste flt5w had any 
^ discharge frow the lagoon,. ^ 

2/ Disinfection not required but the 
system must be designed to facilitate 
%t:?ire InstaHation if found necess^iy 
to meet discharge standards* * 


* 


* 


• 


5* Bottoni seallhq^may be required to 
prevent excessive percolation.^ Hard * 
packed clay or ben tonite my be us^d. 


1 






"4, Minimum of 3 foot freeboard. 




« 




5« The pond area will be fenced to'^ 
prevent livestock entering and to 
discourage trespassing. ' 








• 6. WiiKnIng signs shall be posted* 




* 


% • 

! 

* " » ' • 


• ■ o ^ 
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VkdiiU Title: 


« 


Waste-Stabnizatlon Ponds ' i 


« * % 

: V 


Si^TOdule Title: - 


Approx. T.i«: 




1 hour 


Topic: \^ 


* 

Day J 


Concepts of Treatirent 


ObJect1yes^ 


• /-■■■ 

♦ t 


. L * Identify ,the three zones of treatment In a non-aerated pond. ^ 
2*, .Describe two ways^ that oxygen becomes available to the aerobic zone of the 
/ . pond. . ' * . ~ , 

Describe twp^ingredients required for algae to produce oxygen- 
4.. DeslcHbe origin of fecal coliforms ahd their "assigned. role" as indicator 
orgSnisms* - . * , 
• f 


Instructional Aids: - 


• 


Transparancy 


. . , ^ - 


Instructional iipproachf 


* 

Lecture 
'Discussion 


* » / 


Rei€rences: 




L Cour:^^ Manual Section B * ^, ' 


Class Assignmonts; 

* 

* 


^ M ' • ' * 
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Module Ho: 



Topic: 

Concepts of Treatment 



Course Wanual Section 8 



Instructor Outline: 



I* St&blV ration pond As. a treatment system 

The lagoon provides a biolofiical treatment 
facility to the srnall comunity^ A biological 
system requires food, microorganisfns and 
oxygen. 

J* Food 

A- Volatile soli<ls 

B. Organics in solution 

GGnerally ROD and volatile suspended st)ljds._ 
determinations are the rneasures of food* 

Oxygen 

There are primarily tvo sources of p)o^gen«- 

a/ From atoosphere 

This is avail a1)le at the surface and . • 
i 1$ one reason for the surface area 
design criteria (loading as a function 
of surface « lbs, BOD/acre/day). 



« \ 



B, From aloae 



\ 



The lagoon provides a suitable environ- 
ment for ?lgae to flourish. Their growth 
is stimulated by the pnisence of carbon 
dioxide, nitrogen, phosphorous, calciOnir 
and magnesium salts. When sunlight is 
available the algae Utilize COg, the 
carbon for energy, and release oxygen 
which is then available to thfe micro- . ' 
organisms attacking the food. 

3, Microorganism^' 

Ther^ are several ways ot catagorizing the 
microorganisiris which fexist in tKe lagoon , 
system/ Consider those which' accorrplish , ' 
treatment can bit catagorized % the zone of 
the lag30n in vhich they reside* There are 
three zones of treatment - aerobic, 
facultative, and anaerobic* 



Pdge 16 of 



Module Ho: 



Conc«»pts Df-Treatrent 



Instractor liOtes. 



0>urse Mamial Fiour^ B4 
(Figure 4) 



Instructor Out^fie: 



ERJC^ 



i\ Aerobic Zone 

The organisms in this zone must §et 
oxyoen f rom their surroundings to 
convert food to ne^* cells ^ the upper 
portion of the lagoon* 

ii* Facultative Zone 

The middle section of the lagoon where 
critters reside who have the ability 
to use available oxygen or are able 
to produce their own oxygen* 

iii* This is thfe bottom of the lagoon. The 
critters li\^ in the zone of rto ,o)^y9en* . 
Their by-products are gases such as 
calribon dioxide, anmonia, methane and 
hydrogen sulfide. (As the anaerobic 
2on8 becomes dominant, when ice cover 
exists for exanple, the odors can B&come 
a problem.) ^ > 

. Indicator Microot^ianisms 

Tent, criteria slates "Disinfection will not 
be required initially for lagoons designed in 
accordance with these criteria* However, the 
lagoon should be designed to facilitate the 
future installation of disinfection faci|]ities 
if found necessary to meet .the EPA secondary 
definition for fecal col i form bacteria 
Iowa Water Quality Standards", 

Fecal coliforni have been labelled "indicator" 
organisms. ^ ^ihey are found in the lower 
bowel of aXl warm-blooded animals (indudes 
man). Tl^e test pi^Dcedure to determine/ their 
presence i^'not extrei^ely difficult. ' t 

*The rationale for using them as indicators 
is then: 
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All raw Wastewater will include fecal; 
coliforni* If they do not survi'^e tht^ough 
the lagoon system it is prd)ab3e othfer 

harmful organismcs haye riot survived/ 



Schematic 
WASTE STABILIZATION PONO 



0, 



=r f\o%Q\n'fo 






ERIC 



Figure 4 
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Module No: 



Topic: 

Concepts of Treataent 



Instructor {<otes: 



Instructor OutHna: 



There are those that disagree with the 
rationale, however, fecal colifonri limits 
are set in many lagoon discharge pemits 
and are a relative indication of the 
effectiveness of the treatment acconplished 
in the lagoon • 
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Module No: 



Approx. Ti«: 

*s hour 



HoduU Title: 

Waste Stabilization Ponds 



Subntodule Title: 



Topics 

$tabi 1 1 zation Pond'^^ometry 



Objeciivet^ 

1. Calculate lagoon cell surface area. 



\ 



Instructional Aids: 

\ 

L Trans parapcies ^ 



Instructional Approach: j. 

1. Lecture 

2. IrTH^lass problem sol^iition 



Refereivces: 
L Course -Manual 



■\ 1 



Class Assignments: " . • • 

1. Corrplete poritoiis of Fi|[ur^ A-2, Cdurse Manual, for their system, omitting the 
four lines under "capacity". Figure A-2 saould be eonplete for use during the 
second and third days off this workshop. 



Module Ho; 


Topic: 

Stabili?ation Pond Geometry 


Irislructor Notes : 


Instructor Outline: 


Course Manual Figure A-2 
J Figure 5) 




Hie bLuuciii. snouiu recoru tne 
dimensions of Ms lagoon cells 
on Figure A-2 and bring that 
^ informaticn to the second day's 
session. 




A few example problems should 
be solved in class* Attendees 
should have an idea of their 
lagoon approximate dimensions^ 
Use them for in clas^ practice. 




There are solved problems in 
the student *'Study Guide". 

s 




• 

4* 


• 

1 


* 



t 



f 



f 



2.0 



1 

# 


o • - \ " ■ " 

PLANT 'DATA SHEET 

^ . , Haste StabiHiatiofi System 
1— — Pond fig, i PonrfHo. ?. 






-J : : 

DTHFflSIONf; 


* 

»-* 


. *L«ntith ff. 


. *Lenqth Ft. 


„ Hidth ' Ft. 


• Width FtA . 


— jUi 1 uLg ■ nrctf,^^^ _ Sq. hr. 


— Surface Ars^ — , , Sq. Ft. 


_ auridvt^ Mrea Acres 


Surface Ar^a Acres 


. — CAPilCiTY 


> 

CAPACITY 


• 

. &aL_Jnch/DeDth (avq.) 


lisl. Inrh/^V»^rth favq.l Gal. 


GaL/Ft. ,PcLP.th-(.(»v.n.) , , fia:.. 


Gal. /Ft, Depth favo.l ftal 




. fiaU Max. Deoth RaV 


Retp'ntlon 0 avo. riow ' • Davs 


Rptention-0 avo. flo; ' Davs 


' *' , 

■ ' nprRflTTfiN«; nflTA • rnuoi t 


* 

RfiCr-.dftTA 


PoDwlation Served 


Monthly Monthly Avp. 


Wrinkly Ava. . 


Avg. Dallv Fltw HRD 


R.ft.D. HtfA. 


fi.0,0. ■ Hq/L 


..Avn. Raw B.O.D. ' P. P.M. 


S.S. Mp/I, 


S.S. V.(sfl 


Avq, Ravf S,$. * >.P.H. 


F. rolifnnn /«! 


F, CoHform /Ml 




Avp. lbs. B.O,D./0/Raw Lbs. 


dH 




J L lbs. S.S./O/Raw • Ih.. 






-.y^?r Figures . . t22 



Stabilization Pond Gsotnetry 



In,, true tor hotes 



Instructor OutHne: 



The surface area of lagoon cells is the first 
calculation to be mastered • Surface area is as 
the term states > the area of the surface of the 
tagoon, or the area of the liquid surface that is 
visible or exposed to the atuxisphere. It is 
generally expressed in acres* 

Figure 6 shows -a lagoon that is 260* wide by 850* 
long. The maximuni liquid depth is 5* and the slope 
of the side walls is 3:1, that is the wall from 
Point A on Sketch 1 for each 3* horizontal > it 
rises 1** 

The surface calculation is 

260' X ;S50' ,- 221, OOa square feet 

One acre contains 43,560 square feet . • 

Therefore* 221,000/43,560 = 5.0?jacres - 

Figure 7 shows a two-ceH lagoon. Each latioon 
.fi^asures 265' by 370*. The roaxinmm Tiquid'deptb 
Is 5' and the slope is 4:1. It is important to 
calculate each cells surface area. The calculation 
of the area for each cell will, be used in subsequient 
calculations, TiotiT surface area is the-^um of the 
areas of each cell. 

Cell I surface area 

265 X 370 - 98.050 square feet 

98,050/43,560 =2.25 acres 

Cell 2 has identical dUmsiw^i therefore. 

Cell 2 surface 'area - 2.25 acres 

Total surface area - 2.25 * 2.25 - 4.50 aicres 
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Page of ^ 



Module Uo> 


Kodulft Title* * ^"^"^^^^^^^--^ * 




Ma%te Stabilization Ponds 




Subfliodole Title: 


Approx. T1»: 




* hour 


Topic: 




Starting the New Pond 


Objectives: 


• 


1. List one reason a spring or early sufnmgr start-up is favored. " 
, 2. Describe i:wo reasons that pre- filling ponds is desirable. \ • 

3. List one reason that ^'seeding" a pond is not necessary* 

4. Describe typical start-up syn^toms, addressing color, pH and dissolved 
oxyqen. 


Instructional Aids: » , 

! 


Instructional Approach: . - 


Lecture 

Discussion 


/ . ■ 


References: 


Y ■ 


1. Course Manual 

2. ypcF mp n 




C1«s Assignments,: 


'28 - 
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Topic: 

SioTthi^'the New Pond 



Instructor Notes; 



1. Starting the new pond, 
, Section C of the manuaK 
The outline includes 
material from HOP 11. 



Instructor Outline; 



/ 



I. Time of year 

A. Spring or early sumer is best tiine as - 
treatii«nt will become established in a 
reasonable time with less potential for 
odors, 

B, Fall or winter start up will probably- 
'require storage until late spring as, 
little treatment will be acconplished = 
through the winter months. 

n. Filling the Pond 

A, Weeds and other vegetation should be 
removed, • , \ * ^ ; 

8» Fill to two foot level as fast as 

possible to minifnize potential odor and 
to prevent luxuriant, growth of rooted 
vegetation, - 

'C, Prefilling cell one With stream or lake 
/Water is desirable to" confinJn watei' 
S^'ghtness prior to the system receiving 
riw waste flow, also dilutes waste. 

0. Jf/multicell systems fill first cell to 
two foot level plus enough to fill 
subsequent cell to a minimum two foot 
level. Then draw down cell one to two • 
foot level. If three cell system. refill 
cell one with flow above two foot level 
enough to fill cell three to a minimum 
two foot level, 

E. Seeding is not required. The organisms 
which are both desirable and necessary 
are available in the environment. The 
very earth fromwMch the ponds have beer 
, constructed, the ^ir» the waste flow 
itself. 
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Topic: 

Starting the New Pond 



Instructor .Notes: 



Instructor OutHne: 



er|c 



F. Start up Syniptoms 
K Color 

As raw waste begins to flow Into the cell 
for the first time a milky turbidity Is 
' not uncooinwR, If start up is during late 
spring, or sunwer» within from two" to four 
weeks the pond should begin to take on a 
greenish color as algae growth begins, * 
If the milky color goes to a dark gray, 
overload conditions may exist and testing 
of pH» dissolved o)vgen, and BOD as a 
minimum should be performed. Chemical 
addition may be required to add ojsygen. 
A second cell (parallel flo\^f) should be 
considered to reduce the surface organic 
loading if overload conditions are 
confirmed. 

Similar color changes will occur each 
spring as the ice cover breaks up. The 
color at time of>reak up will usually 
be dark gray as .the pond has been more in 
an anaerobic state through the period of ' 
ice cover, 

2. pH ■' - 

• ^ 

pH'will fall b^low 7.0 during. start up due. 
to the production of CO2 as a by product - 
of the bacterial action and the production 
of volatile atids In -the anaerobic zone. 
pH will also be depressed every spring 
again as a function of the greater portion 
of the pond beif^g* anaerobic during the 
period of tee cover. 

3. Dissolved Oxygen (D.O.) 

D.O, levels will also fall during start up, 
Oxygen is required in the aerobic zone for 
the mici-oorganisms to convert the "food" 
into new cells and by-products. 0>5ygen 
becQjneS available at the surface of the 
pond and from alqae, so until the algae 
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Module Ho: _ 


Topic: 






Sta>^t1ng the New Pond • 


Instructor Notes: 


■ Instructor Outline: 






3. Dissolved 0>ygen (D.O.) Cont. 






growth Is established, oxygen demand may 
potentially exceed oxygen available. 






• 4. Other symptofrs 



The operator should (must) begin 
documentation of symptoms* data, and "just 
what is happening in the total system. 
Tlie solutions to future problems that are 
inevitable lie in part in orderly data 
documenting what has occured. Trend 
charts are a useful tool and their use . 
is encouraged. 



V 
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nuuUiC If 9* 


Hodu1* Title: 

tJaste StaBilhatlon Ponds " ■ 






SutHHodule Tftle: 


* * 


Approx^ Tt«c: 


* 




2 hours 
Day 1 


Topic: 

ODeratinp wdste StdbiKzatton Ponds 


Objectives: - 







1* Calculate discharpe rate as a function of change of jpond-de>th» 
2* Explain two methods for controlling scum* 

3.- List at least three conditions Which can result in odor problems. 



Instructional Ai^sj 
Handout 



Instructional Approach; 

Lecture 
Discussion 



fieferencesj ^ 

h wpcF mP 11 

2. Course Manual 

3. Tent. Criteria 



CUss As$.ignmonts:, 
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Topic: 

ODeratinp Waste Stabi If nation Ponds 



Instructor lferC<S%: 



Instructor Outline: 



Student handout ^ 

Should be read and discussed 
in class. 



Student handput 2 details "Laqoon ODeration" for 
controlled discharge type lagoons. This Is taken 
from "Tentative Controlled Discharoe Laaoon Criteria 
IDEO. . f / , ' 

Routine operation also generally includes the 
following: " ^ 

.1. Scum control , ' 

Scum usually accuijiulates in the corners of 
.the cells and can -either be removed with a 
rake and ouried or hosgd until it breaks up 
.and settles. 

2., 'Odor control 

Odor control initially means Identifying the . 
source of the odor. Sources could be: 

A. Organic overload in which case the loading 
should be doci/mented with appropriate 
laboratory analyses. Correction may require 
exoansion, mechanical aeration, chemical 
adoitions or reduclhd the load coming in. 

B. Scum V Scum if not removed mav generate an 
odor problem. Removal of the scum will 
rerr-ove the*soyrjce of odor. ; 

. <* 

C. Oxygen depletidn - This could cause an 

■ . odor problem fesuTting from organic overload 
mentioned in A or possibly some waste flow 
which is toxic toHhe microorganisms in the 
lagoon. Toxic waste flows would have to be 
determined .by selective sanspHng of "unloue" 
waste flow contr *^ut6rs. 

D. Flow short-circuiting - Dye studies would 
probablv be necessary to confirm that a 

w ^hort-circuiting condition existed which 
tou^d cause an odbr orohTem. Baffling over 

_r- the Inlet might be appropriate to correct or 
at least minimize the short-circuit. 



33 



Page 31 of 62 


Module No: 


Tof/tc; 






Ooeratinq Waste Stabilization Ponds 


Insttuctor Notes: 


Instructor OutHne: 



£. Poor Hovsekeeping - This Is probahly the 
most coimson cause of odors and the most 
easily rectified.. A routine preventive 
raintenance and clean-up schedule Including: 

Cleaning structures 

(Control of weeds 

Hosing or raking shore! fne for removal of 
dried algae or scums. 

3. Flow Measurement 

The operator is responsible for the reporting 
of daily flow into the laooon system and . 
discharge flow data. 

4. Other Responsibility 

Each laggon system with a discharge permit nas 
routine reporting requirements. The operator 
% is responsible for comoleting these reports. 
The -discharge permit might' set additional testing 
or* other data collection requirements. The 
operator should thorouqhly review the discharge 
permit as these additional requirements would 
f be his responsibility to ensure that 'he pentnt 
was conplied with. 
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Studerit Handout 2 



Lagoctn Operation . 

I. In general* controlled di^^charge type lagoon*?, shall be operated 
|A discharge. twice a year vich such dlschargt-s. occurring Uuring 
the spring and the fall. WJtcnever po^sihU^ the discharges 
should be f?5ade during high stream flov periods. 



2. Prior to discbarge the ceil (s) to be discharged shall be isola- 
ted for^a ©iniiaum of one veek and the Isolation shall be csaintained 
during the discharge period* 



3* After at least one veek of isolation, analyses shall be p^rfonscd 
for suspended solids^ ammonia nitrogen* fec-^l collforD, pH 

and DO* . 



A. Effluent discharge cdin be initiated if the cmalyses der^onstrate 
that the water quality; meets tte effluent Imitations in the state 
opis-r'atlon permit and can be continued as long as the quality is 
s>«itable» Samples of the 4i<icharge shall be collected^ an 1 analyssed 
as specified in the isunltoring requirements of the %t,at^ operation 
pennit* 



5. If the vator quality is not suitab^for discharge, the Isolation 
of the cell (s) shall be erintjnnod fSie^d lopRer pieriod until addi- 
tional analyses demonstrate a suitable quality. If necessa.ry, the 
water quality may be improved by the broadca« application ot a 
coagulant and/or disinfectant* 



Frc^n "Tentative Criteria" 
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, Tof^c; 

Oeeratlnn K'a«;te Stabilization Ponds 



Instructor Hotes- 



Instructor Outline: 



One of the main functions of the lagoon operator - 
is to control liquid depth. A lagoon which is 
allowed to rfeuain at less than three foot may 
develop heavy weed qrowth. If the lagoon is allowed ,^ 
. to reojain full too long, the operator has no reserve 
capacity. This reouires that the operator have 
knowledge of his lagoon's capacity and the flow - 

' coming into the" lagoon. Knowledge of flow includes 
not only the average flow but variations in flow. 

^For exairple, if there is an infiltration problem 
'in the sev/er system* how much does the flow increase - 
during and after rainfall. Another possib^lility 
is seasonal varictions in flew. It is the operator's 
responsibility to document and retain such flow data. 
Flow data should be displayed graphically. The 
graph can then include notes which docun^nt rainfall, 
ice cover, 'dates of drawdown ^tc. A well maintained 
graph becones an excellent .tool for the conscientious 
ooerator, / 

Surface area calculation should have now be^n mastered. 
The next calculation to be addressed is that of 
lagoon volume. Page D 2 of the Course Manual has - 
an exarrplc of the calculation. Flaure'6 will now be 
used for practice in volume calculations- 
Surface area =» 221,000 square feet. - * 
221,000 X 1 = 221,000 cubic feet per foot of depth. 
There are approxifnately 7.5 gallons per cubic foot. - 
221.000 X 7.S - l,6S7.50a^a1Tons per foot of depth. 
l,657jODCI/12 = 138.125 gallons per inchrof depth.- 

With this calculation the operator can calculate 
reserve capacity. Assui^ that the flmy into this . 
lagoon is 85,000 gallons oer day. If the depth of 
the laooon is 4 feet 3 inches, h©* mm davs 
reserve caoacity remain in the lagoon? (He will 
assutne no losses.) 
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Module 



Ho: 



Topic; 

noeratina Vaste Stabilization PoncTs 



Jnstruj;tor Notes 



InstriKtor Outline: 



\ 



Ke have calculated the nunijer of gallons jer inch 
in the lagoon. The maximum depth for this Ta^oon 
is 5 feet. So 9 inches of lagoon remain to be 
filled. 

9 inches x 138,125 gallons per inch = 1,243,125 
gallons • \ 

1.243,125/85,000 = 14.6 days 

We can now also calculate drawdown (discharge) rates. 
Many lagoons arpHfikited in their allowed rate of 
drawdown. They are riot allowed singly to open a 
valve and discharge ai fast as the flow will conse 
out. /Assume that the ipaxiinuru allowable discha rge 
rate is 700,000 gallons per day. The calculatfon 
procedure is similar. How many inches wilti:he lagoon 
go down if 700,000 gallons are discharged? 

700,000 gal-/138,125 ^al, per inch » 5 Inches 

But, *his is a one cell lagoon. The lagoon Is 
recef ving 80,000 gallons per day* We have to take 
this into account* 

m,OQbmB,m^ inches 

You nust rameM)er th^rf that if figuring drawdown 
you l^jivis to take into accoimt the volume of f 1^ _ _ 
'going into the lagoon* ' In tnultlple cell Si^stem, 
it is generally not included. One usuaJly triei 
not to have any flew going into a cell that H 
befn^ dravm down* * 

Ther^ Is one other calculation the operator should 
routinely make. That is to check the "p'er ca!>ita 
flow" cemina into the lagoon. This is important ■ 
even if the operator is fortunate enough to 
%Qm type of automatic flow recording device. Why? 
Automtic recording flow devices can be wrong. A 
tyoical lagoon might Jsave a flow of 100 gallons per 
capita per day. This ray range from 50 to 2G0 
deoendent on the cofnrajnity {such things as industry, 
high infiltration my make this nisifcer vary.) 
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P^QC of Jl^' • 



r 



Tor/ic: 

(tesrating Waste Stabilization Ponds 



Instructor !^otes: 



Instructor OutHne: 



An exan^le: Assume; a conmunity of 1,100 people 
has a lagoon. The flow into the lagoon averages 
80,000 gallons per day.. Khat is the per-capita 
flow? 

80,000'gaU per day/1,100 people (capita) * 
72,7 gallons per capita per day 
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Hodulc Title: 

Waste Stabilisation Ponds 



SMbrodule Title: 



Topic; 

Opferating Problenis atid Solutions 



Objectives: 



1. List the three types "Of plant growths that occur at pond sites and two 
control jnethods. 

2. List\at least four situations that can result in oxygen depletion 
at tHe pond site and possible solutions for each. 

3. Describe the difference between benefici^il and pointless Hp rapping of 
inner slopes. ^ 

4. Identify the area of the pond site which is the primary "battleground" for 
both weed control and insect control. [ ' • .. \ 

5. List two methods (approved) for imskrat control. 



Instructional Aids: 



Handout 



Instructional Approach: 

Lecture 
Discussion 



References: 



1, Course Manual 

2. UPC? mp n 



CUss Assignments: 
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Operatinq PrPtslens and Solutions 



I. Fr«?t! Wanyal Sectin E 

?, Student handout 3 contains 
additional ^'problein- 
solution" information. 

3. Stress that' the battle- 
ground for weed and insect 
control Is at water's edoe. 



Inst^actor Out* foe: 



/ 



L Heeds afld arasses 

A. f^ay be cataqori/ed as those which: 
L Float 

3. Thrive at niter's edge 

B. Control 

1. Starts the day the mnd% are filletf 
2» Hatntait^i*.^ a ntinlmam depth oLat 

least 2-3 feet 
3* Manual labor requtred 
Rtp rap - mi boulder^ 



4. 



ERIC 



1, The Cut ex H d$>sociated witH 
encephalitis 

?. Control of oJant gr^th is a part 
of mosquito control as it re^^ves 
harhors'??' or At^K^rmt sites' 

3. Slopes shculd never be allowed to 
dev^Hp Vfater "pocfeets'' 

4. Insecticides , 

1) Should not he uacef ifjdtscHmanately 
or witjboyt -approval 

^pprepriate safety m^mr^^ sf?ou1d 
be taken prior tC' use 

■ iii) Curtail CI mq/!)'- 

?»'a1^s {I rt}/l) 

y) rer<thi5n (J fr<g/1) . 

vi) Abate (lfn^/1) 

vil) Bier.©} oil (6 - 8 g.2l/atre) • 
i^iii) Ralathlon (2% spraved around edn?) 
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Module Ho 


Tofilc; 






Operatinp Proh\e(n% and Solutions 




Instructor OutHne: 






1x) Abate iZ% sprayed around edge) 






x) BHC (dust* 3% Qjnma isomer) 

; 1 
\ r 






" \ 






Insecticides for control includp: 


• 




1. Fenthion (as directed on package) 

2. Abate (as directed on package) 

3. Sursban (as directed on package) 






in. Oxjf gen. Depletion ~ 






L Possible caoses Includej 


1 




a. Organic overload 

b. Algae bloom 

c* Excess pond depth 

d. High water temperature 

e. Hinter freezing 

f. Toxic wastes . 

2. Potential solutions ij/clude 



a. Identify source/f increased organic 
load or toxic flovf 

b. Algae control \^ 

c. Reduced operating levels 

d. Use of chemicals to add o^gen or 
fii^chanical aerators 

p. Rodents 

L Burrowing animals can damage dikes. 

2. Riprap Vtill discourage burrowing" 

3, State game varim should be contacted for 
assistance and/or advice as to hOK to 
reT^ive them. 



Page • 39 of 62 
Student HancJout 3-1 ' — 



/ • ODORS 

/ ' ' ■ 

A. Spring turnover . 

1. Cause . . ' . 

* 

j a. inevitable. If pond has been ice cpvered, it has turned 

anaerobic. - 
b. Will be of short duration (3-30 days). 

2. Correction 

a. If no problems are created, take no action, ^ 

b. Add supplecrental air - sodiiis nitrate, iwechanical tft' 
diffused air, (Can- be done from the back of i inotorboat.) 
Sodtunt KUrate 100#/AC for} 5 days, the 

. * SOI/AC for 7 days . 

Extended cloudy weather - not t0o zaman a problem 
1 . ' Correction 

a. M action If proble^fis aren't created - It will t*4:e care 
of itself, ■ 

b. Add supplemental air - Sodiua nitrate, mechanical or" • 
diffused air, ' '. " ' • 

c. Use masking agent 
Overload or discharge of toxk wastes • 

1, Cause 

a. Industrial accident, seasonal load, p-^ocess change. This 
is the B5ost cooTOon source of odor problems. 

2. Effect 

.a. Color chaftge usually to d dull green, gr<iy or black. 
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student Handout 3-2 nge' JiO of 



• 3. Correction f /' ~ » 

I a. Find and jelimlnate source of overload 

b» Activate emergency, pi an 

/ 

c. Add supplefnent^f air - Sodiwn nitrate* diffused or 

nsechanical aeration. 

■ ■ / . * ' 

/ d, Rec!rcu1at1on may helpi 

e. Chlorinate influent - Hay do raoirse harra than good, 

/ f. Use {nasking agent 

/d. Condition of raw water 

* 1. Cause • 

a. High. sulfates 500 
' 6. Hlghly^line or brackish water 
2. Correction 

J 

a* Add supplemental air 
Chlorinate influent 

{Uvaons are not well suited to this situation) 
.Squm rafts ^ blue-green algae 

1« Cause ' ' ^ V ' 

a. Hhen niowlng cuttings rw^y blow into pond, 

b. {tead vegetation 

c. Grease or other improperly prc-treated organic solids. 
2, Effect 

a. Blue-greens my result in offensive decaying odor. 

b. Rafts may harbor botulism organissis causing toxins to be 
• discharging to strv«WJ with resulting fish kill. 
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3. Correction 

a. Break-up outboard notor/ high pressure hose. 

b. • Remove - rake, floating boom, 

c. Dredge to reduce bottom. sludges. 
F. Explosive growth of various organisms 

1. Cause 

a, D-iphnia or other zooplanktcn. 

b. Shrimp-like organisms* 

c; Chironcxnld midges* . 

2. Effects 

a. lbi< D»0. due to consumption by organisms, ' 

b. Algae populations may be depleted. - 

c. Huisatice from emerging flies spreading to iim>ed1ate neighborhood. 

3,.\ .Correction ' 

-\-\ 

\ ^ a. No action if no problems are caused - usually will run 
\ \^fts course and take care of Itself. 

b. Natural elevation of pH njay eliminate zooplankton if they 
become too prevalent. " 

c. Shrimp-like organisms - dibr^-8 has been used. 

d. Hidges - insecticides - Parathion, abate* sursisan, 
fenthion. Check with lacal authorities before using. 

G. Acid fertientation » • / 

i ' ■ 

1. Cause . ■ • ' 

a. Start-up . ' ■ 

b. Too uriuch mixing or recirculation. 

c. Multiple points of influent discharge spread sludge 
out too thin, ' 44 



student Har^dout 3-4 . ' . ^ 

. — ' "" " ■ " ' ■ ■ '. ■■ ' " 

2. Effects 

a. ^ Lowenti^g pH. • \ ' 

b^. OiscHfrge of unstable organics. * " . 

3, Correction, 

a. Seedjag&on * — ■ . 

b. Change to single Inlet to allow sludge buildup "and 
stable anaerobic digestion. ' . 
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HEEDS. VEGETATION 
A. Aquatic (roots in water) • T 

1. Cause - 

a. Pond too shallow. 

b. Invasion front shore— particularly pondweed. 

c. Too slow to fill. 

Effects ■ - ' • 

a. ■ Insect harborage 

b. Blocks sunlight penetration • ' . 

c. Hay cause odors 

d. Inhibit reaeration and circulation; 

3. Correction - keep 3 feet of water in ponds 

a. Herbicides - triazine effective (clear with authorities), - 

b. Cattails - must be_i[ug out. % 

c. Wade and resnove by hand. 

d. Drain and remove. , . ' 

e. Use herbicide prior to filling. 

Ureabor (U.S. Borax) » Televar or Kamex (OuPont) 

f. * Fill rapidly frcm nearby stream 

g. Fill first pond thfen discharge 2 feet to second pond and divide 
flows to both. ; 

*h. Eliminate shallow or sheltered areas (i.e. less than J feet 
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\ 



B* Terrestrial 
1.. Cause 

' a. Improper preparation and seeding of dikes 

b. Inadequate mowing 

c. Poor maintenance of vrater line area 
• 2. Effects 

a. Mosquito h'arfaorage at water! ine — — 

b. Blowing cuttings collect on pond surface, 

c. Leakage caused by deep rooted plants and grasses 

d. Inhibit reaerationand circulation is overhanging pond 
.3. Correction • 

a. Don't plant alfalfa, reed' canary or other long-rooted grasses 

b. Spot kill weeds with herbicide 

c. Apply herbicide to an area 1 foot above and 1 foot below 
normal waterline to prevent problera with nwwing at waterline 
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Module Hoi 



Title: 

Waste Stabilization Ponds 



Sofcmodule Title: 



T 




Topic: 

Chemical Additions for Iwsroved Performatrce 



Objectives: 

1. List the reason each of the followinQ chemicals might M added to a 
stabilization pondj - ' 

t 

a» Sodium nltfote ^ 

Copper sulfate 

Potassium gemanganafce 

Alum 
e. Polymers 
f: Ferrous sulfate 

Calclyrn hydroxide - 

Instsfuctfonal Aids? 



Handout 



Instructional Approach: 



Lecture 
Discussion 



References: 



Class -Aisi^mcnts*: 



Read Section r 



4S 
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Instructor notes; 



Chentical Additions f or Inprovad Perfomance 



\ 



V 



Instructor OotHnei 



Thc^e materials taken directly 
from the manual \ 

It should be enphasized thk 
prior to any .chemical additton 
the Regional DEQ orfice shouW ^ 
be notified. ChentrCals shc4»ltf\ 
only be used judiciously as 
they qenerally aj-e only treat 
nient of synpcoms, not solving 
the- problem. 



A. Sodiun Hitrate (MaNOa) 

1. Cofimon name is saltpeter 

2. Used fon 3dor control, more directly 

to add oxygen to cofnpensjte for organic 
. overload or at .spHng "ice break up« 
time. ■ . r 



, 3. RecoiTjnended dosage 100 pounds per acre 
; of pprtd surface 

4, Irritating to skin and/or nose meirferanesi 

B. Copper Sulfate (CoSOf ) ' ' 

1. Used for algae control 

2. Recommended dosage not nxjre than four 
pounds per acre. 

3. toxic to aquatic organisms in ad-lition 
to algae, 

4. Should only be used as "last resort", 

C. Potassiura Peraangana^e {KKn04), 

1. ysed for algae contra!. " 

2. ReconiTsended dosage ^our t'*' six pounds oer 
acre at three foot depth. 

3. Kost effective when mixed with heavy 
accurmilations of algae scum. 

D. Aluirj;num Sulfate (Al2(S04)3) . 

• 1. Cotmn neetse is alum'or filter' alum. 

E. PW'-Tsn^red dosage 160 paynds /per ■ acre 
at three foot depth. ' 

3. Used for control of suspended solids prior 
to discharge frcmi a pond. ; . ' 
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Chemical AddHlons far Irproved f-formance 



i«'-.t»u£;top Notes, 



InsWuctor Outiine: 



E. Polyelectrolytes (Polymers) 

1, Used for suspended soHds controlJ 

2. Dosage must W deterained by Jar 
tests. 

f. Ferrous Sulfate (FeS04) 

1. Coffijnon name fs copperas 

2. Used for suspended solids control. 

3. Hosage iTiust be determined by far tests 
(range generally 5 - 10 ppm). 

Calcium Hydroxide (Ca (OH)j) 

1. Cofrrrson nme'H slaked lirie. 

2. Used for suspended solids control and 
as a "buffer 



3. Dosage must be detemdned by jar tests. 

4. May be cdrr&med with alum at a ratio 
of 9 parts to I part alu^n. 
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Hodule 116: 



Hodult Title: 

Haste Stabilization Ponds 



Stixaodule Title: 



Approx, Tine: 

4 hmr% 
Day ? 



Topic: 



Site f valuation 



Objectives: 

X. To visit 8 lagoon site 

2. To wllect sufficient data to evaluate 

a. Detention tim 
, b. Organic load 

c. Operational problests 



insimctienal Aids: 

L Polaroid camera 

2, Operational data fmrn ftost site 



Instnictional Approach; 



i^eierences: 



Class Assignrcnts: 

.Cotrplcte /oTtn A-? for site visit and bring r.^snpleted form to third session of 



workshop. 
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Module 110 



Topic; 

SiteSvaluation 



f 



Insi true tor iiotes 



The second day of the work- 
shoo should beofn wlttf a 
stabtHzatlon pond site visit. 
The instructon Shoul d M't^pat t j 
the stifdsftt for tiuudsll^— _ 
with instructions to obtain 
all ne«cessary dat5 to 
"evaluate" the site visited. 
The instructor should obtain 
pHor approval frota the pond 
operator to-sharc with the 
students all data to perfonc 
the evaluation. This vould 
include; 

Pcnd d^ Pens Ions 
Flow data 
Lab data 

Control cartability 
Operi^tor coKF^ents on proble^fts 
he has and hasn't solved. 

A |?v'^a» iid caRsra should be 
taken to the Site. 

Additional Figyre sheets 
.5h0u1<j be prorWe^crbv the 
instructor. ( 

There should be a tfri^f 
discussion of the sUe visit 
upc*s return to the classroori. 
InstrusLt attesdeeX to csr©lete 
Hm A- 2 md brinf to third^ 
session. 



Instructor Outline; 



\ 
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Hoe of 



Hodule Ho: 



Approx. Tine: 

1 hour 
Dav 2 



HwJult Title: ^ 

Waste Stabilization Ponds 



S4i>t»dule Title: 



Jbpic: 



6- 



Objectives: 

1. Given problem situation (e.g. wet well full, pejPtj mtttr vJll not start) 
dealing wlth^-Pti^s, list possible causes^. - 

2. .DIffe'rentiate betkeen cate valves and plug valves.- 

3. List at lesst three checHs to perfom on a mHurj/ swttc^J which i? not 
coeraing. " ■ ' , 



Instructional Ai<{$: 



In«^troct"ionat Approach: 

I'ectsjnre . • . ' 

0<SCDSSiOp 



iKeferences: 



Course HsfHjal; Section 4 



Class Assi9<s5«nts: 
fiead Section tl. 



/ 
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T0|>tc- 



f«"- 1 rue tor ftiotes. 



Frojr* Kmml Section 6 » 



Page e 3 needs furthcsr 
'explanation. Tfte sentence 
followlRg full wet well wtl! 
fxert mpre..." should reed "a 
itquid dep'tb of 8 feet will 
exert 3«47 pounds pp- square 
inch**. One coBTc luut of water 
weighs 62.4 lbs. a col mm of 
viater 1 inch square and 1 foot 
deep weighs .434 \b%. (62.4 
144 J ,434). So the .434 H 
really .434 lbs/ ft. xif depth/ 
SQu<ne inch. 

?{o*#^for my cfepth of wal»*r - 
in feet, eijat depth tlitses 
.434 gfves the p^^ssore In 
pounds per square ^nch, psi. 

TheMar^oal Sectional should 
be »ised in class. It includ*?; 
trouble shoot I fid fuide, 
schematics e«c/ " 

Stress SAFETY bwddy s>v*•te^^ 
performing thfse tasks', ' i 



Instructor Out Sine: 



III. 



# ♦ 

Kaintc|vd4ce* areas jnclud^ ' ; . 
A. Uft station . 

controls - , * ♦ 

C. Valves 

D. P-erctio" Skitcftes 

■ i' • . . *■ 

Slopes of ponds ' . 

f^alrttenance schedule should bi* a g^Vt of 
routine operation, - , 

Manufacturers tolletins an fnaioteUnce. 
trouble shooting, and 5afet>' shoald be 
adhered to. 



5} 



.ERIC 



of 



Botfule Ho: 



«bdyU Title: . 

it'aste $UbiX\z»tim Ponds 



Sw6«){Jtfle Titles 



Topfc 

^rM%im Operation 



Object Ivcsi ' " • * 

* « » * 

1, ^f4ain two reasons *f or sailing and t^-stir^Q. ' y 

LHS at TedSt threi* ^^-jSlyses w^<ich serve I0 alert the mjtrdlor pond status 

3. Calculate organic ImSt 

4. Calculate detention friire. * . ' * . ^ ^ 

5* S^scn&e series* parallel and fill and draw* c^^erati;^. ^ ^ 



InstraaiMsr Aids; 



lr*s Israel lio?^4i Approach: , 

Wi^^ cms ion 

I^*c1^S$ fr0&1e»n ?0l*itstm^^ 



%fer«ncn: 



V" ■ 



5S 



/ 
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Itr^V iiClcr 



int^ two categories J 

1} S^'-stems wfth three cells 
and ISO day detention drre. 

2) System not designed for 
180 day detention time 
(Pre im). 

Before t>je second catagor^^ is 
disoissed additional caTciilatio? 
procedures are ijfJtrodoced as 
•routine" operation of the 
SROrtfr detention systems can 
fee so^what mne defn^sndthg ef 
oper^itor cmttril. 



Instructor Out^fse: 



<c* I lit Ions for crg^oK load 



Three celU 180 day. detention tim, 
asn trolled discharge. 

Twice a year discJ?arge with the fall 
discftarge in late fall to early wfjtter 
co allow for the spring thaw plus at . 
■ oliSast one irontfi (preferably more) of 
warrn" weather to "finish treatnent" 
prior to the late spring discharge. • 
The operator should record the decrease 
in tenperatures of the cells and relate 
pond characteHstlcs to tetiiJerature 
each year as this data will assist hlfn r 
in learning how late in the year stofage 
IS possible with Relative "good" ' 
treatnent. docunrnt also the temperature' 
Of the cells through the ice break wp in -* 
the spring of the year. Record 
appearance and appropHate data (color, 
ternp. , pH» IXi as a ninitrm>) and note 
the returji of ^i^ae growth to the cells. 
inn will then assist the operator in ' 
future years to be able to proqrsn 
discharge in both fall and spring. The 
required analyses for discharae, BOD» 
solids, pH, gT,fr^,ia, etc.* as^required . 
by the discharge perfoit then confim the 
level of treatr.int .3cccrT^.lished and ' 
sultabiltty for disc^^arge. 

B, arlefly go over once more fagss 4 of 
''JmUtim Controlled Discharge l.iuoon 

OrgaM c'lMd (lbs. BOO/acre) 



■V 



Surface Jrm (^cresl 



34 



Jtote? The surface area u'ied H that of the 
f,nrjry cell m series flow, area of celU 
if the Hoi* 15 being fed in pdrallel. 
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.Module ifo. 



Page 54 Qf 62 



Tci}>1c:' 

Routine Operation 



Instructor OutHne: 



Ef^hasl^e "that consistency is IlII. 
• If^ J^ey^actor for detention 
time cak-ulations. Slope 
correction is a fine thing 
but unnecessary for operational 
control. Hwever, i^e ' 
consistent - if slope correctiou 
IS ased continue to use it or 
vice versa. 



P 
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IV. 
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\ 



Detention Time (Days) 
Total Detention Tim? (Days) « 

Average -DaTFTl wllan5Hs73^ 
Individual cell' detention time (D^) « . 
yr^ ^11 Volume (Gallon^ 

fThffI ^"^""l ^'ay detention tiro 

some of the older three- eel I systems). - 

I^nSff f system faces an ' 

IuL*^^J^*^*^% possib.le that 
?IJ S*' %^!!'^^ detention tirre mir c be . 
le^s than ISO days, tlje organic loadmight 
. be low enough to atlei for discharge j 
requirements to be wet. The older systems 
were generally designed for a mx%^ 

■?KiIjlM^P*\°L^^f ^^P^- The potential 
5f J^JPl- reJatlvejy inexpensive 
rr^dification to control structures -cDuld 
T^rVl ^ RHmary cell at a six'~ 

.J ^5S, Jejitative Controlled Uischawe...'*,? 
should: be consfdered. «»ye.- , 

• «!f!i'«Tl*'^°'^^"*^ documentation of " • 
rf^ J?"'* waste strength, loads and , 

. «|tention t.«es Fall drawdown should occur 
as late as possible to maximize available 
storage through the winter njonths. Pond 
levels should be. <:losety monitored as a • 

Average 'riowlGif7*6ay^'^^ — . 

Oiemic^l additions may be required in order ' 
for discharge quality to be attained. 
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Epatine Operdtion 



I r«',t factor Kotes 



Instructor Out*, fne: 



An o^eraipr in thts sftoeticn should also 
be looking at the to'tal system for the 
potential of reducing flow. Possibilities 
nnght include: 



1. 



2. 



Sections of sewers with excessive 
infiltration vHtich'couTd be repaired." ' 

Cust&Tiers, (Tight or heavy industiy for 
ejcanple) who' might be able^to rt»duce 
waste flow through conscientious use 
of water. A wash down rack witK possibly 
a one .inch line left running between 
wash operations could well be shut off. * 

^Cofr-tjnity awareness and conservation^ 
of water can easily reduce waste flow. " 
The ojJSrator could ve»y well take a 
lead roll in comrninity education. 
Coitmunities faced, with water shortages 
hays easily been reducing water usage ' / 
j^hHhJn tUm resuUsJn reduced waste 



is 
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Hodule Ho, 



Routine Hoeratlon 



Jnv tractor Holes; 



ERIC 



Instructor OutUne: 



Routine operatioir includes ?sn5>11ng, analysis, 
and additional calculations ^x^r evaluating the 
lagoons* 

Care must be ejcerclsed in collecting samples. It 
is the Stiinple fromwhjch analyses are run* These 
results are then, reported on requif^d reports and 
, used. to evaluate lagoon performance* 

Ther^ are two tyr4s of sarr^les - arab and coJ^posite^ 

Grab samples are slirply a san^^le t^ken and then 
analyzed. The operator ishoold note from where the 
.sample was taken* tte tin^i'of day* tand the date* 

') - 5 • / . i 

"txarife* few wastewater * Distribution Box 1 , 
2:00.p.iru 8-13-77 

Composite sairples are- r^a/ly^ ^^llcction. of grab 
s^rr^^les that are* collected over a period of tiine 

and «jt^rfiS?a5ijred ^^o1UTT^^i^' - 

Discharge permits usually state what type of sarr?>les 
are required for.<iiven analyses. The operator 
should check with the appropriate regulatory agency 
if he has any questions as to what his sampling 
requirentents are. 

Section I addresses ^tvaluatinq Pond Perforrance". 
Th^e Section lists ^so^re of the typical analyses 
that are run at lagoon fad litters. 

Surface area and volute calculations should have 
been mastered by this time* Organic loadiVig and 
detention ttr€ oil culati orris; nc*^ are to be practiced. 

The detention time calculation requires only the 
total volume of the lagocMi and the average daily _ 
flow. Correcting the laooon dimensions for the 
'slope gives a thr^ exact answer t but in reality the 
slope correction be ignored if you really 
inat the tru^ yo'iu<r^ is ^0 e^^rut less tnan me 
volume calculated if slope correction is mt^mie^ 
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hk>iiit\f: no: 



Topic; 

Routine Operation 



Instructor {iotes. 



Instructor OutHne: 



Return to Figure 6. If the lagoon is operating 
at 5 feet and the average flow into the lagoon is 
70,000 gallons per day, what is the averaqe detention 

time? ■ ^ - .. . 

tea X 850 X 5 « 1,105,000 cubic feet. 

1,105»000 X 7.5 ^ 8,?8/,500 gallons., 

8.287, 500/70,00p..« 118 days. 

The detention tine if we make ?1 ope -corrections: 

260 - 15 ^ 245 feet (See Page I 23) 

850 - 15 = 835 feet i 

245 X 835 X 5 « 1,022,875 cuUic ifeet 

K 

1,022,875 X 7.5 = 7^,671,562 galtons * , 

7.671, S62/7G»Q00 = 110 days i . " ' . 



The di f ference of 8 days ^^ly stiggests a need for • ] 
the operator to be consistent. .If slope correction ; 
is JusedV a'lways use it. / 
f . , • 

The next calculation is for ora^inic loadinq. Tent. 
Criteria states BOD loading to i primary cel'i of 
, a 2 cell system should be 25 po?|nds .BOO' per acre ; 
per day. The lagoon from Fiaure 6 has -an avergce , 
daily nm of 70,000 nallons pe^ dav: We'll assume . 
there is a second cell. The ravf wastewater BOD . j 
is 200 ppm. What is the ortjanitj load? First look . 
at the exa^fTple probl^ on Jh^b^ttom of Paoe 15. 
Notice th^t the flow must be expressed in imllion 
gallons per day. The solution ht 

1 

0.070 X 8.34 X 200 = 117 pounds; 800 per day 
lii/i - ii pi>unfls Mju per acre per day.' 

More and more lagoon systcns are fe»ing designed 
with two or wore 'cells*. There regains one Important 
topic to be addressed. That is "Mode of Operation" 
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Module Ho 



Poutine Operation 



lo'^tiuctor Kotes: 



Instructor OutHne: 



(series or parallel operation). Figure 8 shows 
the flow schematic for a two^cell lagoon. In series 
operation all flow enters the first ceil and then 
into the second cell. In parallel operation the, 
flow is distributed between the two cells. How 
does one determine if the system should be operated 
in series or in parallel? In fact there are clr- 
cumstv-nces when parallel operation is more appropriat 

Using the lagoon system diagrammed In Figure 7," 
consider thd following: /_ 

Surface Area (acres) . Cell 1 - 2.^5; Cell 2 - 2.25^ 
Total - 4.5Q , ^ ' . 

Voliis-a {gaTj|p,ns)» Cell 1 - 3.67S,875, Cell 2 
3,676.875, total - 7,353.750 

Average. daily raw wastewater flew - 45,000 gaK per . 
day- , 

Average raw Wastewater BOD ^ 120 ppm {trfg/l). 

First calculate the raw wastewater load (pounds BOD 
per day); ' 

; OMS X 8". 34 X 120 - 45 pounds BOD per day. 
i . ^. 

If the lago|5ns- are operstsd In series, what is the 

organic loajJ on the first q^V-I 

45/2.25 = 2^ pounds &3D per acre per day. 

Kow recall |hat during the sunpigr months tfeatnient 
acconipli$he| is at a iriaxir^im doe to more hours of 
sunlight, this results in more algae growth. 
This results in higher dissolved oxygen levels. 
TTiis resulti in swjre oxyqen available for organisms 
to utilize n they ''eat". This means that a'single 
cell can bei loaded while the second cell, can be 
allfwed fo be isolated. The Si»cond cell is tested 
periodically until it can be drawn m-fstk. After 
drawdown, the second cell is then fed raw wastewater 
and the first cell is then isolated and tested 
until it is suitable for discharge. This is fill 
and draw operation. ?^ow during the winter nionths. 
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Instructor OotHne: 



blologUal activity Is reduced. But consider the 
loading If the operator operates tJie lagocms in 
parallel. . . . 

a.Q4$ X 8i34 X 120 - 45 pounds EOD pe/ acre per^day. 

4S/4.5 ^ 10 pounds EOD per <5cre per oay. * 

The raw load Is fed equally to both cells resulting* 
in a reduction in the organic load to each cell. ' 
Throuah the winter months this parallel mode cauld 
prevent orgaric overload which could result In an 
odor- problem, for example. Then when the spring tha* 
occurs, one cell can he closed and allowed to 
stand with no additional "food" being added until 
it's suitable for discharge. Durino this tin« the 
0th&r cell takes all of the waste flow. The 
operator must hs able to determine his reserve 
capacity, Ke then will know how lonq the isolated 
cell can be allowed to stand before he "rims out 
of space". 
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Pipe . J'^ oY fig 


Module Uoi 


Hodute Title: ' _ 

Kaste St^iMl nation Pcnds 

r...:.,!!!.. i.M ..,,1 1. 1,1 .1 .1.1 .1,.. 1 J 1 nil " - 




SuJjcodule Title; 


Approx. Ttoe; 


Safety . 


I houf 
0ay 3 


Tqplcr 


Objectives: 




1. List two reasoriS wbj pond sitts should be securely fenced, " 

2. list at le,i§l ten possible hazards to the cond operator, 

? - 






* > 


* 

• 


Ifistroc^oniJ Approach! . . 




i 

• 


Reterences; 




1 

f 

m 

B4 
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addendum frow ihP 
mnnesota Pollution CaJjtroT 
fluthoHty Ldgson Manual sf5c«u1d 
be p«e over m class, 

Th&re H In additlOB^a two 
pagil* addendum* listing ^Woh 
Risk Actlvitfes^' md"%Qurcf^% 
&f Dangsr". This too should 
&e gone m class. 

Stress that the opera tor 
s^fould review his total 
^Mration for reUtH-e ts^r^rd^ 
and ri%k act Hi ties.- B^zm^e 
""safety mmcifim"\ 

Final ?J&te.' 

.'fi ten page pacfcet 15 iricliid?.d 
wf.icJ? deals with fit,' rcs^iyre- 
'•ent, Theie include; ' ' 



I. 90® v-notch weir table 

di'tennining ctr^fe-? flow 
t.j using a HoatJ This 
H n0t 5fi exdct di-tent.in- 

reasonable appro|imdti»ir,. 
Tn»? :>U»uU not dsne 
alone or in tre-icherc-ij'. 

f^'ar'U^I and rjv nr r.tjt 
dl^Cur-Sed at the <n;tru.-tr»r*. 



tnstrjctor Oat»*rje; 



S5 



Fi^yr.? 1 - Tvpic^il 2 -cell lMa-:*n livc^at 
f J - t>^*u:at ?-ct'n \.ii<)m t^m^at 

» 



ERLC 



OS 



i;l',L .'-L-'Ll- L\iV:\ L^^.•U■ 



2. 



^ * 



X * 



— 



1 



1 
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Schewatlc 
WASTE STABIlIZATIpN POND 




PlAHT DATA SHEET 



T"" ' ' n.. ..fjml.Hgt, I ,.r,«„....„ , .„ 




' Waste Stabilization System" 

good ??Q«.Z 






"""" 














*LfifK?th 


, , rt,. , , 


^ *Lenath 










«idth 


Ft. 


Width 


♦ 








. Surface Ares 


ft. 


Surfacp Af<?a 










$t/rfa^;e Area 


Acrpf. 


Surface Area 












fiipsr IT f 


Irjcti/tePthMVvg.j 




HaI, InrJi/fV>rith favo.l 














Gdl./Ft. Depth favQ.) 












mr : 


r . Gal. Hax', Dcrnr^ „ ,, 








« 

- fial 




. ,,Day,r, 


Retention avQ. H^^f 










' . - Mr Ulil Ida's HATA 






I'iCF, nfti^, , - ^, 




1 COHOLl-j 

Monthly Hnnthly Avff. 


URfiViv AvQ. 




, , mu 


B.f?.D. .Kg/i. 










.._Ai.v. Ri^K S.L.D. 




— ^Liiti- - Hrj/^L 


s.s. 


















....ilia. . i£!i r/jj)5i.ii.-.K'ii»_._ 




OH 






♦ 




^„„l&^r hhM^^ 


0 
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Figure 6 




A 
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CELL1 



•«•«!.!♦!•* 
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* « • # # ♦^^ 
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CELL 2 
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SERIES & PARALLEL 
FLOW SCEMATiC 
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Design Ittadinos 

100 gal./cao/day • 

0,17 lbs. gOD^/cap/day 

r.untctpalH^es add ?0 «?di/cdt»/day and 05 lbs. P-50R/cdf'/day for 
out of tc.f#fi !iChao1 students. 

- H T I' 1*11 .1 -* *^^ t m ■•.io ^ i 

3 cells for mntml^B^ discharge systen^ 
2 cells for very ^matl 1nst:alldtion$ 
H?4fauljc ^Imtijm 

$ TOnths above the Z f^ot HqutdJevel 

?5 pour«<l5 BOD/acre/ddy r^^^lnvn m primr^^ cell of 3 cell system 
20 pounds BOD/acrtVd^y t^a^^^rryn on primliy c^ll of 2 cell systerii 
Li gtrid gggths 

6 fmt j^ixlftym in first cell 

S fopt rn^3?;iiTu^ni in ^ub^eqaent cell? 



{ 



7b 



tlo?i,:ii iff A%^r.fr 4*- 'tiri'^tr '3»j*f i^l^^ itV , H rtc«:ev^><iry » l^a- 
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•J* i^se^^Habfe. If pond t^-^i^r^ <^^'**tr^^6^ it lurrt^i 
. ^. Will fcv of >fiort cS^raliof>-/{2»i5 4a.y5 ) 

/ 

*»o a*:ttDn if pro&li-^o ^iref^'t cnat^^^s - It will ijiki? cire 

f<m %^^jt^p}^:-^tP>i\ .^it -.'S^'J^u^. mtrjb^, ^-r^uMcal 

.3 Ir^-f ch<^^'4e y:>a'iH> to ^ dull Qrt*^<rt, ^rjf or b1.ic^- 



1 



f 



v. 

High!;,' v^'t^n^- vr l^U^f 

i 

' (i4>r^:.?^.< ..re not .tU -M^tvd th>s i:nv4tU'?^*} 
t . '^C'i t .Hft t s - : i -art =rn ^ i 

Kb^?'grp/-h: r^^^ r._su1''. in offensive 'lec^^vir?Q e^3ar. 
^^JK^j^r^my to itrr>in with ".Mlt^rig Msh iftll 
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c\ Dfi^dg^ to redace bottom kludges, * 

a. Oaphnta or other wapUnfcion. ' 

' ■ ^ 1 J * ' 

2. t fleets, \ " ^ ' 
di, low ©♦O/'due to consumption organisms. 

t% Al^ae pDPuU tior*|, m4y i:^^* depleted* ^ / 

3. lorrection ^ 



a. 



b 



Us course and ta^:e care of UselT 
becotria too. pre'fa^ent. 



c S^ri>rp-i%i.$..<rT^fjr^^^^ - 4)t*rom-S ^^4^ t^^ ^ used- 

*fmithior>. Chec^ wUh local >]jut hori ties b^^re u^in^. 

K Cause 

Top mjcli it*|i^iri9 or rf^^cirpilation, 

0«k toe thin, oo V 

04 / >w 




/ 
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student ^'.mmut 1-4 



Paqe *1 of 6 
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?, Effects 

a. Seed Ugoon \^ 

Cr^ange to single Inlet to allo-^* sludge buildup and 



/ 



- ^ 



of € 



•a. Pouij too shdt )c>r.. 



. ■ v 



C . hjO yiV^ to fill 



d. Inject hifh^Tn-^e 
t Bior^;s ■(QhVvpfnelr.af 'ton • ' 

Correct ^^^n ■ ^h£'P 3 f'ec'^'of ^<!tp4 i^-a^^^, ^ 
b, Utt^Jls - cyst te dugtiut. 

Use hertiCi^jp pr^or to T.tl'in'j. ' 
^ ^' ^ r^; idly trr7 r»r'.i>^L'/ ^t^^c^^r. 



&4 



/ 



•^age 6 of 



« 

«f " 

j» 

C. Poor !T;alrit^-r-rJjftce of Wdter H/ie drhn 
I. EffectL 

b Blowing cuteing^; coMect on porjcf syrf^ce 

c, iFfdfeage cay^^^d by deep rcotErd plant!; dr.d 9ra!.!,ei 

d. Irthibtt rc'^erdijor. .and cjrcu}atJors o/erbinging pond . 

•5. Cion't p'hint -j J fa If si, rted cdnr^ry or other ton-j- rooted gr^'.'.es 

b, >prjt fell] rteeds wiU< herbuHe 

c, >pf/ly hertK, *'je to ^ri >irm 1 foot ^sbfr/e «nd 1 foot below 
fiorr'-il weV^riir.e to prrs^jnt propter, r.owin'j .jt w^lerline 
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Ctudfrfit H,jrtdout 4-1 

Pwoving df^br is f wtj- pond 

l^etJ/iving vegetdtior/ next to el^ciricfsl wirr* 

Wor>? u«g in t^o^t 

Worsting with twltch^'^ In ^utorr^itic po%)t1on 
^ourcfr% of d^ff'jer . 

Boat ^nd r^l</>Jr . 

Cofitv^f/iin/jt lori tj con6jct 

/ 

do'/^-\ ofiJ^I r^4^t*rr 
*Jf:^^<*^'>r '/=^^d '^f't/^l i'*%u^^\ 
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Wet gra'is 
Wet rocks 
Safety t^quipr^ent 

Ad^^^^uate li Jhting 

Enclosed rflectrical wires 

Lockout ti'j*; ^tifi k«?y% 
Protract Ivrr c loth^nq 



^7 



Page 1 of 8 



Module No: 



hp^rox. Time: 



Module TiTleT 



Waste ?/r.dbiluttrjn Pcmds 



Submodule Title 



EVALUATION 



Thi- '.tudent will deuionstrdte that he hd^^ achti^ved llie objfM^tfyiiS of this module 
by tinswi-rirnq 75'/ of the follwinq qiiHStlons: 

Circle the correct answer in multiple choice owstlorc^,, 

I. The deslqn hydraulic loddlnq for laqoons nhall be ut least . 

A, 50 qaL/Ciip/ddy 

B. 100 r|dK/f.dp/diiy , ' 
) C, ^ 20 q#i1 ./Cijp/d*jiy 

0< . ?00 q«iK/n***ujMnce 

I he de'Jqn orq^nic loafdiitn for Liqoon*^ ^hdll be ut leuBt , . 

A. 100 mo/I mnk^ 

B. m} luq/l HODi^ • ^"^^ . 
C» 0 J7 pound*. B{JDr,/r ,i}i/ddy 

0, UJfj pound*, UOD^/rdp/ddy 
i,. Ihi' mini HUim nuntltHr of ti-ll*, fr>r M>nt railed d^^thdiqt' Idquons 1*^ * 
^ A 1 
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U, Uik mlnituuni fniniit-r lequirtMl 
4, Ihi* di ^iqn hydrcjullc dt-f ^^nt li^n tn^c^ ti>> iduufifi sy'Jt*»is 1% 
A fi mrinth*. 

f . fiO ddy*. 
rj. J?0 dd/t 

HH 



Paqe ^ of ® 



5. The naximum loading on primary cells of 3 cell "systen^s should be 
and on 2 tell systems ^. 

A. *200 mg/1 100 n.g/1 

B. 0.17 pounds BOD - 0.05 pounds BOD 

C. 35 lbs. BOD/acre per day 35 lbs. BOD/acre per day 

D. 25 lbs. aOD/acn? per d^»y 20 lbs. BOD/acre per day 

G. The maximum depth allov/cd In primary cells is 

A. i\ feet 

B. a feet 

C. 2 fett 
No limit 

7. The ifidxifiium dt'pth allowpd in t.ells followinq primary cell'. Is 
A. 5 ff-et 
i?. H fpf't 
C. . ff^'t 
li. No limit 

H, I l".t tiii- tiirt'i* ,'u»f*, ,)f ti "'jtlirn'rit in .i non-.ttTdtt-d Ifliioon. 



1 i J iwu Wiiys o>V(jt'(i tn-cnim". .tv.il I f »> to th*- rti'i uliic /one of i» 1,t»}uon. 



10. M'-t twii "inijrfl'.t'o!*." iitHf.Sdrv <oi iilihii* fu iiruduti' oxym* 
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lU From where do fecal coliforrti^P oHa1n*ite? 



12. 

13. 



14. 



True or False. The presence of an Indicator orqanHm Indicates^ the 
laqoon system Is operatlnq. 

One cell of a Idgoon system has as its lenqth 850 feet and its width 
4S0 fePt, The cell contains acres (43,560 sq. ft, /acre), 

A. 4,4 acres 

44 iicres 
C. 8.8 acre?; 

88 acres 

List one reason for starting a pond in the «;princj or e.*rly sutrn'c^r. 



15, List Ivo reasons pre-fillinq a pond is de^.iabl^?. 



16. Give a reason that *'pond svi^ding** H wnerallv required. 



IK Di scribe a typical laqoon start up. In vour description address 
tolor, pH, and di ssal^yjfKfctxyqtm, 



lid 



Psq^ « Of B 



IS. fl cell hjis been sarrpled and the contenH have been conftrmad as • 
suUabI© for discharge. The cell" i-s now to- ha.ve a voluTne of 8Q»0D0 
gaU/inch. The discharge permit nUsm this facility to discharge 
at a ra te not tft exceed 600 .000 gal/day. HtM rany inches of thelcett 
contents may be dHcharged each cay \n order not tp vioUte the permit 
requirewnts? 

19. Llf,t two methods; for coj.trolTlnq scum. 



?0, List three situations which could cause an odor pirtiblePi at the kxgoon 



?1. Li';t the three t:nn}% (cata.pries) of plant growths that occur 'at faqoon 
pimd sites and thu control methods. 



Match the problem situ.iftlon %^Uh .appropriate operator wV:tion There 
ffMy lu? It'or*^ thm one iKppropriate action. 



A. OrqiUnic overload 

C. Weeds qrtwino \n 
pond bottom 

^ Ice cover on c^'ll 



A. ?i0 dcttori 

6. Identity %mrc^ 

C. Cdireful ^jdditlon of 

fK Incr»?*]i*;e operdtinp depth 

of Ct:*ll 

DdcunC'Ht in operator *iog 
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A *^ectton of interstate htprr^ay ts bejnq rem^B^. Tfie ^Xe-&} 
reinforced concrete iS betnq r^x.^v^tf in tjorts tt>*it are aene»'a11y 
S inches thick and abmt 3 fe^t s^^u.iir^. ^lOiild thif be ewd riiorap* 
for : a . J.'A3^'^D1^. ^ ^ ^P^'S ? _ ' .1 

If rifitt Khv not? 



ttV:*r€- thr^prirrat^' ^battlegrOi^rid" for tbth coritrol ind l4ect 
control? ( * 



Wh^t.->^e t«o approve-^ ,^eth&ds for control of byrniiftiiftq rtidents? 



■r 



M^^tch the names of cbeMC^ls to the^pri^blem ftate^^nt that the 
^^tg^t^*B5fst in over^timing, M^r^ lf*an one chemical mlqht be 



m fcr 



A. Odor from C^ll as 
cover H bri^alfinq up 

Svspar^ded r.oUd^ are not 
K>thin discharae permU 

iK Change in pH of rd*^^ 

W'5f4^«'ater channel 
celt pH 



C Copper 5uH%it0 
0, ferrous "^iulf^Ue ' 
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valve u^^ed in Iwdon jppVcations, contml structures, 

fer exjTrgie. 115? 3 t«-ndencv to sieze the ec>sltior» at which n% SLT 
yf'less psrjddtcally ruved, M»5ve;wit &f the valve is eenerallv V 
r^'tim OP Vf^erma-^lGiL— 

A, Sate ■ " . 

B. ' Pluo 

^ , valve is al-^o subject ts leiilno. lf not rsotlnely «v3ved. 

The povfipont of the valve is qetterallv horiseptat 90 deqrces Vntsm 
closed to full open. 

A, Sate • ' ^ t 

■ Pim ' . ' 

Ir^je nf False. A ri^rcyrv switch is not o^i^^ittng. i^^nv one of 't^te 



loop lertnin.jil crmnecttna , screws. 

S» Wei wipH full, t'j^J!> 
rt^tDr wiH not ^tart 

Wet weU ^^iU, r^u-np, 

'^nd shudder tnq 

* > 



A ricb:^ii ^-tMck tn high p^fi^ntdn 

^^i-rpvtck accord ing to - 



t^^sj rf:AU'tm i>per,Uor coHtfit?: arid ^ri^ly^^s ^i?rrt]^^^ frt^rn ImoOHS. 



33 



'.If 



34, 



im ten r^^^tentt.il b.?2ar45 t^^: h^mm ori^rator ^^^^oytd fc^ able 
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M three ten "immn f.sciUtv has the f^.llsw'in-^ tjfiff-jni.k'nf. 



Cell a 

1 3 



350" * JSC" 



c-:-n 1 \y 



Ct<11 2 
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' 'I, 



Dr^^fttc leaa Cell, 1 



Cescri&^^Hp^, 0ir,^nel, fill ar^a dra^ ^r^e^^ttO-n df a W cell 
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EVALUATIOH 



Instructor OutHne: 



1. 


S 


2. 


C 


3. 


B- 


4. 


A 


5. 


D \^ 


6. 


A 


7. 


B 


8. 


Aerpbfc 




I 



Facultative 
Anaerobic 

9. From the atni^sahere at surface 
3D. Sunlight 

Carbon ^ioxide 
U, Bowel of mm' blooded animals 

♦ 

12. False 



13. C 

I5«r^ ooteritial for odor as treat- 

S ^^^^'^'shed in a reasonable 

15.. Confirms water tightness 
Dilutes waste strenqth 

Minfl«i?€5 nptvort unity fpr r^W.-^d ytaf*^**.-.- 
-to get started ^ ^-^a ,c.^ 
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Instfiictor Notes; 



Topic: ~ 

EVAtUATIOtl 

— ■ — ^ f- 



I»«ti"uctor OutHne: 



16. The oraanisms that are necessarv exist 
natuj*ally in the environment, 

17. Color - milky turbiditv to green pH - 
Less than 7.0 then clitnbs back to 7.0 - 
8.0 range. 

""^^^ a'lsae becomes 

established. 

18. 7% inches - 

19. Breaking it uo with a hose, scrao^'no it 
from surface with a rafce. ' * 

20. Organic overload • 
Scum 

Oxygen depletion 
Flow short-circuiting 
Poor housekeeping 

21. Those that float. 

• Those that ^nterge in shallow water 
Those that thrive at water's edge 
Maintain a miniifuro depfi) 2-3 feet 

Manual feimovall " ' 

Rip rap 
Berbi.cides 
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Instructor tiotes. 



\ 
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EVALUATION 



Instructor OutVine: 



23. 



27, 

2S,« 
29. 
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22. A. 8» E " ' 

B. A or C 
. C. D 
0. B, E J 

E. A, E 

F. E . ■ - 
Probably not 

Stest rods sticklnij out would make weed 
control difficult and daaoerous. If the 
chunks were just dumoed there would be 
laroe void spaces. 

Allowing water to oond "and result in an 
Jnsfect problem and potentially an odor 
problem. ■ „ 

The edae of water (inner ^'io\e) ■ 
l^lprap ■ ' \ 

TraoDinp. (with oame warden approval ) 
Other means as directed by gam warden 
.A. G • ; 

B. C, F ' . ■ 

C. A, B, 0, E ' 
0. 0 • 

A ' • , 

B • ' • 

True ' • 



24. 
25. 



26. 



Hodule H(Si 








EVALUATION. ^ ^ 


Inj.trt<ctor notes: 

• 




Instructor put>ifie^: / , 

r ^ ■ 




- 


3Q^ A. 0 






E. Cv 






C. A ' • 


: 




D. E ■ . 






E. B ' . * 






3K- Evaluate lagoon perforirance and to comoletp ' 
required discharge reports 

32, Dissolved o>ivpen 




\ 


PH • ' 
Temperature • ■ . 

•90 1 1 QS 

33. To keep out people 






To keep out livestock 

34. Check a&ajnst student handout 

35. Surface area 

Cell 1 6.9 acres 
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Cell 2 & 3 
Voli^me ^ 
Cell 1 
Cell- 2 & 3 



2.8 acres 



13,464,000 <ial. 
6,414-,100 gal. 
Detention tine 188 days 

♦ 

nrpanic load 24.5 lbs.. BOD/acre/day 



S E C T )! 0 N • r 

yUBLIC HEALT H ASP £ C T S 

- , •' - 

IrL--Py?iriC_HEAt.TH^ASPECrS ' 

STAB I LI WI ON VONDS^KE OTHER WASTEWATER TREATMENT 
FACILITIES^ MUST BE TREATED WITH CAUTION AND RESPECT FROM A * 
SAFETY AND PUBLIC HEALTH STANDPOINT BY OPERATORS AND THE GEN- 
ERAL PUBLIC ALIKE. THIS MEANS THAT STABILIZATION POMOS MUST 
BE UTILIZED FOR THETIR DESIGNED' PURPOSE ^NLY^ AND NOT .FOR PUB- \ 
no RECREATION. * • ' 

THE RELATIVE AREA OF WATER SURFACE OF STABILIZATION PONDS -- 
IS* INSIGNIFICANT IN COMPARISON TO THE MANY NATURAL BODIES OF 
OPEN WATER IN MOST AREAS^IN SOfJE AREAS, HOWEVER, STABILIZATION 
PONDS REPRESENT THE ONCY SI ZEABL^^ AREA OF OPEN WATER- AND HAVE 
BEEN SOURCES OF ATTRACTION TO CHILDREN AS WELL AS ADULTS FOR ' 
RECREATION PURPOSES* INCIDENTS OF BOATING, ICE-SKATING, EX- 
TENSIVE WATERFOWL HUNTING AND EVEN SWIMHING IW PONDS HAVE BEEN 
REPORTED. THIS RECREATIONAL USE MUST BE DISCOURAGED AND SAFETY 
PRACTICES ENCOURAGED FOR SEVERAL IMPORTAT^T REASON'S. 

FIRST, EVEN THOUGH THE EFFICIENCY OF BACTERIAL REMOVAL. 
AS MEASURED BY THE MPN METHOD IS VERY HIGH, THE POSSIBILITY OF 
CONTAMINATION OR INFECTION FROM PATHOGENIC. ORGANISMS DOES EXIST 
WHEN ONE COMES IN CONTACT WITH WASTEWATER IN A STABILIZATION POND. 
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SECOND^ AUTHOUGH MOST STABILIZATION PONDS ATTAIN A DEPTH 
OF ONtY FIVE FEET, THERE- IS STILL SUFFICIENT DEPTH TO .-DROWN A,' 
PERSON* ALSO, THE CLAY LINER USED IN SEALU<G THE* POND BECOMES 
VERY STICKY WHEN h'ATER IS ADDED. SHOULD ANYONE FALL IN THE POND^ 
THIS CLAY LINER WOULD MAKE IT EXTREMELY DIFFICULT FOR ANYONE TO 
GET OUT, ' • ■ - 

ONE NATURAL FACTOR WHICH DISCOURAGES THE US^^ OF STABILI- 
2ATI0N PONDS FOR RECREATIONAL PURPOSES IS THE MOSQUIT; HOWEVERT, 
ON A WELL MAINTAINED POND SYSTEM, MOSQUITOES USUALLY DO~NOT * 
CAUSE ANY NUISANCE. 

ACCORDING TO STUDIES MADE BY THE U, S. PUBLIC HEALTH 
SERVICE, THE DENSITY OF MOSQUIJO POPULATION IS DIRECTLY PRO- 
PORTIONAL TO THE EXTENT OF WEED GROWTH IN THE PONDS. WHERE WEED 

- V 

BROWTH IN THE PONDS AND ALONG THE WATER LINE OF THE DIKES IS 
NEGLIGIBLE mh WHERE WIND ACTIOljj'oM THE POND' IS NOT UNDULY 
RESTRICTED, THE PRODUCTION OF M^/SQUITOES IN STABILIZATION PONDS^ 
IS. OF LITTLE CONSEQUENCE. 

1-2 PERSONAL HYGIENE , . 

IT IS IN THE INTEREST OF .YOUR HEALTH AND THE HEALTH OF 
'\YOUR FAMILY THAT THIS LIST OF DO'S AND DON'TS FOR PERSONAL 
HYGIENE IS MADE. USE, IT DON'T ABUSE ITi 
1. NEVEJl EAT YOUR LUNCH OR PUT ANYTHING INTO YOUR MOUTH 
WITHOUT FIRST WASHING YOUR HANDS-. 
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REFRAIN FROM SMOKlNG iWHILE WORKLMG IN TANKS^ ON PUMPS, 
TRUCKS, FILTER.S ETC, REMErtBER, VOU INHALE OR INGEST 
THE FILTH THAT COLLECTS ON THE CIGARETTE FROM DtRTY 
HANDS. SAVE YOUR SMOKING TIME. FOR |.UNCH HOURS ~6r AT 
HOME. * ' . 

A GOOD POLICY IS NEVER PUT YOUR HANDS ABOVr YOUR: COLLAR 
WHEN WORKING ON ANY PLANT EQUIPMENT. 

DON'T WEAR YOUR WORK COVERALLS OR RUBBER BOOTS TO THE 
DINING AREA. ' . ~- 

ALWAYS WEAR YOUR RUBBEf^ BOOTS WHEN WORKING I n" TANKS, 
AROUND SLUDGE, WASHING JJOWN ETC. DON'T WEAR YOUR STREET 
SHOES* T 

KEEP YOUR STREET SHOES IN YOUR LOCKER, REMEMBER THAT. 
WHAT YOUR SHOES PICK UP AT THE PLANT THEY WILL LEAVE 
ON THE FLOOR OF YOUR HOME. 

DON'T WEAR YOUR COVERALLS OR RUBBER BOOTS IN YOUR CAR 
OR HOME. • • 

ALWAYS CLE.*N ANY EQUIPMENT SUCH AS SAFETY BELTS, HARNESS, 
FACE MASKS, GLOVES, ETC., AFTER USING- YOU OR SOMEO^iE 
M^Y WANT TO USE IT AGAIN. ■ 

HAVE A COMPLETE CHANGE OF CLOTHING TO WEAR WHEN GOING 
HOME. - _ • 

ALWAYS WEAR RUBBER OR PLASTIC COATED GLOVES WHEN-CLEAJ;41NG 
OUT PUMPS, HANDLING HOSES OR WHEN WORKING ANYWHE^^E AROUND 
THE PLANT. 
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n. AVOID f»UTTlNG ON WORK r^tOVSS WHEN YOUR HANDS AKE OIRTV 

- Wash first, . .. - 

12. wash with plenty of water or take a shower immediately 

AFTER, BEiNfi SPLASHED WITH ^UDGE OR ANY CHEMlCAt - OOW'T 
DELAY. . ' . 

, DON»T JUST WASH YOUR HANDS BEFORE GOING MOME^ WASH f OUR 

FACE THOROUGHLY TOO,' 
Ik, WEAR /A HARD HAT WHEN WORKING AROUND MANHOLES OR LIFT STA- \ 
TIONS* 

. 15. KEEP YOUR FINGERNAILS CUT SHORT Ahm/i^LEAN AS THEV ARE 
EXCELLENT CARRYING PLACES FOR .DIRT AND GERMS. 

I-3^_ .SAFETY ' ' ■ ■ - 

THIS MANUAL WOULD NOT BE COMPLETE UNLESS SOMETHING WAS 
SAID ABOUT SAFETY. " - \ 

i 

THt WASTEWATER AND POLLUTION CONTROL INDUSTRY HAS THE 
HIGHEST EMPLOYEE ACCIDENT RATE OF ALL INDUSTRIES IN THE UNITED 
STATES. A 1967 WATER POLLUTION CONTROL FEDERATION SURVEY SHOWED , 
THAT WASTEWATER SYSTEMS HAD AN INJURY RATE NEARLY EIGHT TIMES . 
THAT OF THE GAS UTILITY INDUSTRY WHICH HAS MOST OF THE SAME 
H'AZARDS. THE INJURY RATE FOR WASTEWATER SYSTEMS WAS OVER SIX 
AND ONE-HALF TIMES THAT OF THE AVERAGE INDUSTRY, MiD NEARLY 25 
PERCENT MORE THAN THAT OF THE VERY WORST AMONG THE INDUSTRIES 
. REPORTING TO THE NATIONAL SAFETY COUNCIL I '» 
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WE .WILL ATTEMPT TO BRIEFLY OUTLINE SOHE IMPORTANT SAFETY 
RULES WHICH SHOULD~BE FOLCOWeO BY A WASTEWATER TREATMENT FAC~ 
ILITY OPERATOR. « ' * 

A^ SEWER HAIHTENANCE SAFETY PRECAUTIONS. 

1. REMOVE AND REPLACE HEA>^ MMiM'^LE COVERS CAREFUULY 
AND ONLY WITH THE PROPERXtOOLS . AFTER REMOvAl. LAY 
THE COVER FLAT OM THE GROOND AT LEAST TWO FEET AWAY 
FROM THE OPEN ^5ANH0LE. ' I 

2. DESCEND- INTO AfiY MAIWOLE CAUTIOUSLY TO GUARD AGAINST 

SLIPPERY^ LOOSE, CORRODED, BROKEN OR OTHERWISE 

DEFECTIVE STEPS OR RUNGS. REJCOY SUCH DEFECTS IM- " 
"a 

MEDIATELY, TOGETHER WITH A^^Y CRACKS OR BREAKS IN 
•p-^jrHl-mNHOLE WALL, 

3. . WEA*? AN APPROVED TESTED SAFETY BELT WITH ATTACHED 

LIFELINE WHEN ENTERING A $EW£f DEEPER THAN 8 FEET, 
AT LEAST TWO «EN"s^^OWLD STAND BY OUTSIDE THE HAN- 
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HOLE TO HA^^DU THE tU*EUNE lN CASE OF. EHER&E^JO , ' 
EXtRA LENGTHS Of HOPE MUST BE REAOILT, AVAI LABLE. 
ASS!6f4 A TRAINED PERSON TO SUPERVISE Tng CLEAN inS 
AND WAINTENANp OF SEWERS At^D ALEI?T ALL OTHER .PER- 
%OHHBL TO POSllBLE HAZARDS mp TO PRECAUTIONS 
AGAINST THEH. ' • 

5. ERECT BARRICRS AND SIGNS AT A SUITABLE DISTAI^CE 
FROM OPEN HAN^^OLES TO ALERT TRAFFIC COMIN'G FROM 

mx DIRECTION ^mr mem are at work. 

PUHPIWG STATION AND STABILIZATION POND SAFETY PRECAuTIOMS, 

1. MAINTAIN A. HIGH LEVEL OF GOOD HOUSEKEEPING. THIS 
INVOLVES KEpPING' FLOOf^S, X^LLS AND EQUIPMENT FREE 

^flOM DIRT, GREASE AND DEBRIS. KEEP TOOLS PROPERLY 
ST'; IRE 0 WHEN NOT IN USE. MAKE MINOR REPAIRS TO- 
STRUCTURES AND APPURTENANCES JM'meDIATELY TO AVOID 
FURTHER DAMAGE AND POSSIBLE ACCIDENTS. 

2. KEEP WALKWAYS CLEAN AND FREE FROM SLIJ^PERY SUB- 
STAJf^CES, IF ICE FORMS ON WALKS, APPLY SALT OR SAND 
OR 'COVER WITH EARTH OR ASHES THAT CAN BE REMOVED 
LATER. 

3. ' BE ESPECIALLY C/4'UTIOUS WHEN WORKING WITH AN El£CTRI- 

CAL DISTRISUTION SYSTEM AND RELATED FACILITIES. NEVER 

WORKON ELECTRICAL EQUIPI4ENT mti WIRE WITH WET H^IOS 

I 

OR WHEN CLOTHES kSR SHOES ARE>WET, ALWAYS WEAR APPR0- 



I 
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P«lATe SAFETY SLOVES m ELECTRICAL WORK. NEVER USE 
A'SWlTCH80>i FOR ANYTHING OTHER THAfrA SWITCHBOX. 

k 

KEEP ALL PERSONNEL SAFETY CONSCIOUS BY REMINDING 
THEM OF SPECIFIC SAFETY INSTRUCTIONS. SUCH INSTRUC- 
TIONS SHOULD INCLUDE INFORMATION ON HOW TO CONTACT 
THE NEAREST MEDICAL CENTER AND FJRE STATION, RESCUE 
TECHNIQUES, RESUSCITATION AND FIRST AID TECHNKJUES, 
MAKE CERTAIN -THAT A SUFFICIENT NUMBER OF CAPA8LE 
PERSONNEL WITft PROPER EQUIPMENT ARE ASSIGNED AND . 
PRESENT WHENEVER IT IS NECESSARY TO PERFORM ANY 
HAZARDOUS WORK. 

A i.IfE PRESERVER MUST BE USED WHEN US jNG A BOAT ' ■ 
ON SrABILIZATION PONDS, ALSO, NEVER WORK ALONE AROUND 
THE PONDS TO PREVENT DROWNING AND OTHER ACCIDENTS. 
ONE OF THE REQUIREMENTS FOR A POND OPERATOR SHOULD 
BE THAT ^HE fm SWIM AT LEAST 100 FEET IN NORM^AL'WORK 
CLOTHING. - , * . • / 

VaRNING ^IGNS SHOULD BE INSTALLED NEAR DATiGEROUS / 
MACHINERY OR AT A?^Y LOCATION INVOLVING -A ^STUMBLING / 
HAZARD.' THE SIGNS SHOULD BE DESIGNED A^iD LOCATED' 
TO CALL ATTENTION TO A SPECIFIC DANGER mO DISCRETION 
MUST BE USED IN DETERMINING THE NUMBER AflO PLACEMENT 

OF SIGNS SO PERSONNEL WILL PAY MAXIMUM ATTENTION TO 

- / 

•THEM. , ■ • / 

SUFFICIENT FIRE EXTINGUISHERS CUNOERWRJ TER VS LABORA- 
TORIES APPROVED) SHOULD BE PLACED IN READILY ACCESSIBLE 
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LOCATIONS. 

BODY INFECTm*^. AMD DISEASE SAFETY PRE CAUflOMS. 

t 

1. TREAT AU CU-^?, SKIN ABRASIONS AND -S I f4I LAJ? lUMRlES. 
PROMPTLY, _WHEN- WORKING WITH WASTEWATER/ THE SrlALL- '. 
EST tU7 OR SCRA-(CH IS POTENTIALLY DANGEROyS AWD 
SHOULD BE CLEANED mVi TREATED IMMEDIAVELY WITH A:Z^ 
SOLUTION OF TINCTURE OF IODINE. ' 

2. SEE A DOCTOR FOR All INJURIES. 

3. PROVIDE FIRST AID TRAINING FOR ALL PERSONNEL. 

'J. BE INNOCULATED FOR WATERBORNE DISEASES, PARTICULARLY 
TYPHOID "And PARATYPHOID FEVER. KEEP A RECORD'OF 
ALL IMMUNIZATIONS IN AN EMPLOYEE HEALTH RfcCORD TO 
ASSURE YOURSELF OF RECEIVING UP TO DAT? BOOSTERS,, 
ETC. ' •• 

5. KEEP FINGERS OUT OF NOSE, EYES AND MOUTH SECAU&E THE 
HANDS CARRY MOST INFECTIONS IN THIS fJELO OF WORK,- 

6. AFTEk WORK, BEFORE EATING AND AT OTHER CONVENIENT 
TIMES/ WASH HANDS THOROUGHLY WITH PLENTY OF SOAP 
AND HOT WATER. KEEP F.INGERNAILS SHORT AND REMOVE 
ALL DIRT AS OFTEN AS POSSIBLE WITH A NAlL f IL^', OR 
A STIFF, SOAPY BRUSH. \ 

7. IN LABORATORY WORK, USE PIPET BMLBS RATHER THAN Th£ 
MOUTH SO AS NOT TO INTRODUCE CONTAMINATION TO THE 
MOUTH. O0N»T DRINK WATER FROM LABORATORY .GLASSWARE. 
PAPER CUPS SHOULD BE PROVIDED IN LABORATORIES FOR 
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DRINKING PURPOSES. NEVER PREPARE FOOD IN A LABORATORY,. 
8. , KEEP HANDS OUT OF WASTEWATER^ SLUOSE OR GRIT AS MUCH 
' AS PdSSIBLE.' WHEN S.UCH CONTACT IS JPNAVWOABLE, WEAR ' 
RUBBER GLOVES. ' ^' . ' 

EMERGENCY. FIRST AID KITS TO TREAT ANY MINOR ON THE 
UOS'lWJURY SHOUL^^BE READILY accessible;. 

10^ RUBBER Glomes should be use6 when cleaning clogged ' 

PU^^S, P.|>ES AND 'in cleaning THE WET W.ELU SUCH 
protection is PARTICULARLY IMPORTANT WtH.EN THE SURFACE 
OF THE skin IS BROKEN OR IRRITATED. • 
11.. COVERALLS OR A COMPLETE CHANGE OF CLOTHES FOR WORKING 
JrtOURS* SHOULD BE USED. BOOTS AHD RUBBERS ■^HOULD BE - 
mm TO KEEP FEET CLEAN /m ORX WHEN IN C<^TACT WiVh 
' WASTEWATER, " ' 



NOXIOUS GASES, EXPLOSIVE MIXTURES. /iND* OXYGEN DEFICIENCY, 
i» SEWE., GAS ..' THE i»ftINeiP^L GAS HAZARDS ASS.OCIATEO WITH 
WASTEWATER T^^EATMENT AR^. -^ikC^CUHULATIONS OF SEWER GAS 

mo ITS MIXTURE WITH OTH^R GASES OR AIR WHICH MAY 

' < ■ ■ 

CAUSE DEATH OR INJURY .THROUGH EXPLOSION OR BY ASPHYX" 
lATION AS A RESULT OF OXYGEN DEVicIENCY. THE TERM 
SEWER GAS IS GENERALLY APPLIED TO THE MIXTURE OF ^ASES 
IN SEWERS AND MANHOLES CONTAINING HIGH- PERCENTAGES 
OF CARBON DIOXIDE, VARYING /SoUNTS OF METHANE, HYDROGEN 
HYDROGEN SULFIDE A?^D LOW PERCENTAGES OF OXYGEN, SUCH 
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MIXTURES SOMETIMES ACCUMUtATS IN SERSRS AND MANHoieS 
WHERE ORGANIC MATTER HAS BEEN DEPOSITED AND HAS. UNDER- 
■epNE DECOMPOSITION.* THE ACTUAt HAZARDS FROM' SEWER GAS 



EXIST IN THE EXPLOSIVE 'AMOUNT OF METHANE OR IN OXV^EN 



DEFICIENCY. ^ 
2« < HL0R1NE . CHLORINE GAS, WHICH IS IRRITATING TO THE 
.EYES, RESPIRATORY TRACT AND* OTHER* MUCOUS MEMBRANES, 
MAY SETTLE 1)4* LOW, STILL AREAS. THE GAS ESCAPEs/bY, 
. LEAKAGE FROM CYLINDERS AND F.EED LINES .AND FINDS' ITS 
/ WAY TO THESE PLACES. 



f 

\ 



.SAFETY PRECAUTIONS TO FOLLOW IN SITUATIONS WHERE THE PJJESENCE OF 
GAS IS POSSIBLE SHOULD INCLUDE: - 

*!. PROHIBIT SMOKING AND OPEN FLAME5 IN AND AROUND OPEN 

- . • ■ / ; ' - - •' . ■ * - 

MANHOLES/ SEWERS AND WETWELLS, AS GASOLINE OR PETRO- 
LEUM* VAPORS / ILLUMINATING GAS AND METHANE ARE COMMON 
IM THESE AREAS, ' 'USE ONLY PERMISSIBLE EXPLOSION 
PROOF LIGHJS, ELECTICAL FIXTURES, MOTORS AND OTHER 
EQUIPMENT IN ALL SUCH DANGEROUS AREAS', ,j \ 

2. HAKE PERIODIC CHECKS FOR GAS, LEAKS IN CHLORINE ROOMS 
TO* PRECLUDE ACCI6ENTS, '. • '., , 

3- VENTILATIONj^HOULO BE PROVIDED WHEN ENTERING WET WElj.LS, 
L^FT STATIONS, CHLORINE ROOMS AND M/!^HOLES. 

USE OXYGEN/OEFfCIENCY INDICATORS mO HAVE GAS MASKS 

- *' '/ • * ' . - ■' 

WITH AN SUPPLY 'ON H to WHEN WORKING IN mY LdCATION 

THAT, HAS A POTENTIAL <5AS HAZARD, ' i 
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y ■ . ■ . 

5. EXTREME CAUTION WHEN HANDLING CHLORINE. THE TES/T 

H)R A CHLORINE LEAK IS TO SOAK A RA6 IN AMMONIA AND 
' HOLD iT IN THE AREA OF A SUSPECTED LEAK. IF A LEAK 

. HAS . OCCURRED, A WHITE CLOUD- WILL EMINATE FROM THE AM- 

■\ , ■ _ ■ . _ 

' MOm A SOAKED RAgI 

\* . ' 

THE: TYPES OF SAFETY EQUIPMENT WHICH A. WASTEWATER FACILITY , 
^SHOULD HAVE ARE AS FOLtOWSt 

1. DETECTION ^QUiPME?^T CFOR GASES AND OXYGEN DEFICIENCIES), 

2. MASKS CSELF CONTAINED AIR PACKS FOR OXYGEN DEFICIENCIES) 
* 3, SAFETY HARNESSES, LINES AND HOISTS, 

«». PROPER PROTECTIVE CLOTHING, FOOTWEAR,. AND HEAD GEAR. 
5» VENTILATING EQUIPMENT. 

6- ^iON-SPARKING TOOLS. . ' 

7. : COMMUNICATIONS EQUIPMENT; ^ - 

8. PORTABLE AIR BLOWER. 

9. EXPLOSION-PROOF LANTERN AND OTHER SAFE ILLUMINATION. 

10. WARNING SIGNS AI^D SARRtERS* ' - 

11. EMERGENCY FIRST AID KITS, 

12. PROPER FIRE EXTINGUISHERS. 

15. EYE WASH MO SHOWER STATIONS IN LABORATORY AREAS. 
Ih, ^ .SAFETY GOGGLES FOR WORK IH LABORATORIES Af4D OTHER 
DANGEROUS AREAS. 

V 




AOD1TIONAL_SOURCESJ3F INFORMATION 
« 'REW YORK MANUAL, CHAPTER l^t 

WPCf , MOP n, SAFETY JN WASTEWATER WORKS 
- TEXAS MANUAL, CHAPTER 35 

SACRAMENTO STATE H0Mc-STUDY*COURSE, CHAPTER 12. 
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